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DIVISION 100
GENERAL PROVISIONS

SECTION 101
DEFINITION OF TERMS

101.2DEFINITIONS:
ADD THE FOLLOWINGAS A NEW DEFINITION:

Completion. Contractor completes all specified work satisfactorily and executes and delivers all
required documents, certificates, and proofsavhpliance.

DELETESUBSTANTIAL COMPLETIONAND REPLACE WITH THE FOLLOWNG:

Substantial Completion or Substantially CompleteThe work on the Contract will be
considered substantially complete when all Items of Work are complete, as determined by the
Engireer; with the exception of permanent roadway striping.

SECTION 102
BIDDING REQUIREMENTS AND CONDITIONS

102.3ISSUANCE OF PROPOSAL FORMS:

DELETETHE CONTENTS OFSUBSECTION 102.3 ANOREPLACE WITH THE
FOLLOWING:

Proposal forms, will be issued frequalified Contractors only or to their authorized
representatives, or to Cwactors who have filed on a Division standard form an application for
prequalification 15 calendar days prior to the date set for receiving bids on projects on which the
applicant desires to bid.

The Division may at its discretion issue to a ContractorPraposal requiring
prequalification in excess of the amount allotted the Contractor provided it considers that this
Contractor is particularly fitted by reason of their expsre or equipment, or both, to perform
work of this type involved in an amounkeeeding their prequalification limits and further
provided that the prospective bidder furnish the Division with a letter from a reputable Surety
advising of their willingness$o furnish bond to the Contractor for the project. No letter from a
reputableSurety will be accepted after 4:00 PM Eastern Time of Friday before project letting.
Lettings must be submitted BOHContractiFocure@wv.gov The Surety letter should include the
following information: cdlnumber, project name, project number, and letting date for each project
the Contractor requests to exceed their prequalification limits on. Failure to submit this
informationby t he specified time may result in a Co

When more than one project is advertised, Proposals will be issued on as many projects as
the Contractor requests, providing the Contractor is qualified as above for eaimtuaddgroject,
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but no contracts will be awarded exceeding the permissiblé loh the Contractor's
prequalification rating except as otherwise provided in 103.1.

102.7IRREGULAR PROPOSALS:

DELETETHE CONTENTS OFSUBSECTION 102.7 ANOREPLACE WITH THE
FOLLOWING:

Proposals may be considered irregular and rejected for any folltheing reasons:

I.  When the Proposal is on a form other than that furnished by the Division or if the
form is altered. Use of a Division approved computer generated Schedigmsf
shall not be considered an alteration of form or format within the mganhitnese
Specifications.

ii.  When there are unauthorized additions, conditional or alternate bids, or
irregularities of any kind which may tend to make the Proposal incomplete,
indefinite, or ambiguous as to its meaning. Also, when Division approved computer
generated Schedule of Items show any alteration of format, additions or
amendments not called for, errors or omissions in units of measure, or erasures.

iii.  When the bidder adds wamprovisions reserving the right to accept or reject an
award, or to enter inta Contract pursuant to an award. This does not exclude a bid
limiting the maximum gross amount of awards acceptable to any one bidder at any
one bid letting, providing that asglection of awards will be made by the Division.

iv.  Failure to sign or properlgxecute the Proposal.

v. Failure to indicate a proposed goal in Section C, Item 3 of the Notice contained in
the Proposal, when a Division determined goal is indicated in paragrapthe
Special Provision for Disadvantaged Business Enterprise Utilization.

vi. Failure to properly acknowledge receipt of amendment(s) in accordance with
Section J of the notice contained in the proposal.

vii Failure to show the WssseNumberwhgnireguiradinCont r
Section H of the notice contained in the proposal.

vih When exceeding prequalification | imits,
a reputable Surety by 4:00 PM Eastern Time of Friday before project letting,
advisingoftheSur et yés willingness to furnish a

Co nt r greduaificdtign limits.

iXx. The proposal is mathematically and materially unbalanced. A mathematically
unbalanced bid contains lump sum or unit price items that doglotle reasonable
labor, equipment, and material costs plus a reasonable proportsbraaieof the
Bi dder s overhead cost s, ot her indirect
Unbalanced Bid is when the Division determines that an award to trdemBid
submitting a Mathematically Unbalanced Bid will not result in the lowest ultimate
cost to the Division.

102.16PRE-CONSTRUCTION DATA:



DELETE THE CONTENTSOF SUBSECTION 1024 AND REPLACE WITH THE
FOLLOWING:

Prospective bidders may review additional information not included in the contract
proposal including, but not limited to, oldaps, old shop drawings, geotechnical information,
environmental documents, permit applications, permits, asbestos reportslobazmaterials
reports, and other documents or data. If provided, the additional documents will be posted as an
Exhibit for the project and can be found on the WVDOH Bid Express website. All additional
documents are to be considered as part of the pabdocuments, unless the additional documents
specifically states that it is for informational purposes only. Documents marked r i nf or mat i
purposes onlyo are not to be considered cont
information condined therein at their own risk.

Any requests for additional information or other{pmnstruction data should be presented
tot he Division through the Divisionds Bid Expr

SECTION 103
AWARD AND EXECUTION OF CONTRACT

103.6INSURANCE REQUIREMENTS:
1036.1Contractor 6s Gener al Liability I nsuranc

DELETE THE TABLE AND REPLACE WITH THE FOLLOWING:

General Aggregate $2,000,000
Products/Completed Operations Aggregate $2,000,000
Personal & Advertising Injury $1,000,000
EachOccurrence * $1,000,000
Damages to Rented Premises $300,000
Medical Expense Limit $5,000

* Each Occurrence limit shall be $2,000,000 when parifag any operations
that are subject to 107i8Railway-Highway Provisions

103.6.5Countersignature of West Virginia Agent:

DELETEENTIRE SUBSECTION 103.6.5.

SECTION 105
CONTROL OF WORK

105.4COORDINATION  OF PLANS, SPECIFICATIONS, SUPPLEMENT AL
SPECIFICATIONS, AND SPECIAL PROVISIONS:

DELETE THE CONTENTS AND REPLACE WITH THE FOLLOWING:



These Specifications, the Supplemental Specifications, the Plans, Special Provisions, and
all Supplementary Documents are essential parts aC¢méract, ad a requirement occurring in
one is as binding as though occurring in all. They are intended to be complementary and to
describe and provide for a complete work. In case of discrepancy, calculated dimensions will
govern over scaled dimensignSupplemeral Specifications will govern over Specifications;
Plans will govern over Specifications and Supplemental Specifications; Special Provisions will
govern over Specifications, Supplemental Specifications and Plans. When the plans provide that
new work is toconnect with existing structures, the Contractor must verify all dimensions with the
Engineer before proceeding with the work.

The Contractor shall take no advantage of any apparent error or omission in the Plans or
Specifications. In the ent the Comactor discovers such an error or omission, the Contractor
shall immediately notify the Engineer. The Engineer will then make such corrections and
interpretations as may be deemed necessary for fulfilling the intent of the Plans and Spesificat

105.6COOPERATION WITH UTILITIES:
ADD THE FOLLOWING SUBSECTION:

105.6.2Division Owned Utilities: | t  wi | | be the Contractor 0:
WVDOH owned utilities (electrical service lines, conduit, signal, etc.) within the project limits.
Thiswork shall be incidental to the project.

Division owned utilities or components that are camaged, or destroyed by any work
performed as part of the project shall be replaced by the Contractor at no additional cost to the
Division.

Lighting, traffic signal, overhead sign plans, etc. if available, may be obtained by
contacting Traffic Enginearg Division at 304558 -3063.

105.16ACCEPTANCE:
105.16.2Final Acceptance:

DELETE THE CONTENTSOF SUBSECTION 105.16.AND REPLACE WITHTHE
FOLLOWING:

After the Contractor completes all specified work satisfactorily and executes and delivers
all required documents, certificates, and proofs of compliance, the Contractor shall provide
written notice of completion to the Engineer. If the Engineer agned3roject is substantially
complete they will notify the Contractor and will conduct a final inspection within 30 calendar
days.

If the Engineer determines that all construction and other contractual requirements
provided for and contemplated by tBentract are satisfactorily completed, that inspection
will constitute the final inspection.

If the Engineer determines any work, in whole in part, is unsatisfactory, the Engineer will
give the Contractor a punch list for correction in writing, withiih calendar days after
inspection. The Contractor shall immediately comply with and execute such instructions. The
Contractor shall supply to the Engineer all material certifications, all documents necessary for
project finalization, and agree to fingliantities within 90 calendar days of punch list notice.



If the Contractor fails to give notice of disagreement to the Engineer about any issue within 90
calendar days of punch list notice, including the reason for dispute and justification, the final
paymnent  wi | | be based on the Engineero6s | ist
provide material certification, the Division may deduct cost of material from the project. The
Contractor shall complete all remaining punch list work within 13&nckar days of punch list
notice. If the Engineer determines that the punch list is incomplete, the Division may withhold
all payments on any and all Contracts. Upon timely correction of the work, another inspection
will be made which will constitute thiégnal inspection provided the Engineer determines that
the work has been satisfactorily completed.

The Engineer will make the final acceptance and notify the Contractor in writing of
acceptance. Final acceptance will be the date the Contract CampBlepiort is fully executed
by the Division.

105.16.2.1PunchList: The punch list will identify and include, but not be limited to,
any item of work that need corrected before Final Acceptance; all necessary material
certifications; any unsignedhange orders; any applicable certified payrolls; all
certification of subcontractor payment; any applicable Proof of Payments needed for B&O
tax; and any other item needed for finalization.

SECTION 107
LEGAL RELATIONS AND RESPONSIBILITY TO PU BLIC

107.8RAILWA Y-HIGHWAY PROVISIONS :
107.8.2Insurance:
107.8.2.2Railroad Protective Liability Insurance:

DELETE THE CONTENTSOF SUBSECTION 107.2.2 AND REPLACE THE
FOLLOWING.

With respect to the operations performed by the Contracteulsrontractors of any
tier the Contractor must provide in the name of Railroad. This policy shall be written on
the ISO/RIMA Form of Railroad Protective Insurance (ISO Form CG00350690) with
Pollution Exclusion Amendment ISO Form CG 28311185 or their etpmis). The
original of the policy shall be submitted to and approved by the Railroad before work is
commenced on its right of way or within 200 feet of the nearest track or 1000 feet if blasting
is required for the construction.

107.23:PROTECTION OF RIVERS, STREAMS, AND IMPOUNDMENTS:
107.21.1Erosion and Sedimentation Control:

DELETE THE THIRD PARAGRAPH OF THE SUBSECTION AND REPLACE WITH
THE FOLLOWING:

Any details not shown in the plans shall be in accordance with the latest version of the
West Virginia Department dEnvironmental Protection, Erosion and Sediment Control Best
Management Practices Manual. In the event that temporary erosion and sediment control
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measures are necessary due to the Contractors negligence, carelessness tw iiasiaié
permanent contrelas part of the work as scheduled, such work shall be performed by the
Contractor at their own expense.

107.21.2Pollution:

DELETE THE CONTENTS OF THE SUBSECTION AND REPLACE WITH THE
FOLLOWING:

The Contractor shadixercise every reasonable pregauthroughout the life of the Project
to prevent pollution of rivers, streams, or impoundments. Pollutions such as chemicals, fuels,
lubricants, bitumen, raw sewage, products associated with bridge cleaning and panaing,
other harmful wastes shalloh be discharged into or alongside of rivers, streams,
impoundments, or into natural or marade channels leading thereto. The quality of the
surface waters affected by construction shall meet the requirements of theiklfieéa \Code,
Volume 8A, ChapteR2, Article 11.

SECTION 108
PROSECUTION AND PROGRESS

108.3PROSECUTION OF THE WORK:
108.3.1General:

DELETE THE THIRD PARRAGRAPH AND REPLACEWITH THE FOLLOWING:

Schedules will be required for all projects whtre Contract Bid Amount is greatdrain
$2,000,000. Additionally, any Project that contains an Incentive/Disincentive clause, and all
Design Build, Alternative Project Delivery, and Public Private Partnership projects shall
require a Schedule.

108.3.2Detailed Construction Schedule (Scraule):

DELETE THE CONTENTS OF SUBSECTION 108.2 AND REPLACE THE
FOLLOWING:

The Schedules shall be prepared using scheduling software Primavera Project Manager P6

version 6.0 or higher.

The following citeria shall apply to the development andimtenance of the Schedule:

1. All Resources shall be grouped in a Project Resource Tirks. tree structurehall
have one main heading name that begins with the Project's specific 7 digit Contract ID
Number followed by an underscore, followed by the Ritddame.

2. Individual Resource names shall be shown as a sublevel to the main headind@ hame.
Individual Resource names shall begin with the Project's specific 7 digit Contract 1D
Number followed by a underscore, followed by the Project Nanfny additional
description may follow the underscore.

3. The use of Project Codes is prohibited.

6



4. The use of Global Activity Codes are prohibited, however, Project Activity Qodgs
be used.The Project Activity ©de names shall begin with the Project's specific seven
(7) digit Contract ID Number followed by an underscofay additional description
may follow the underscore.

5. Global Calendars are prohibited (except as noted below in sectibloWever, Project
Calendars may be usedhe Project Calendar names sHadigin with the project's
specific seven (7) digit contract number, followed by an underscdamg.additional
description may follow the underscore. In addition, the Project Default Calendar shall
beassigned as a Project Calendar.

6. The use of Cost Accotm is not required.However, if the Contractor elects to use
them, therall Cost Account names shall be grouped in a Project Cost Accounts
Tree. This tree structure shall have one main heading n#ae tegins with the
project's specific 7 digit Contratl Number followed by an underscore, followed by
the Project Name.

7. Individual cost account names shall be shown as a sublevel to the main heading
name. The individual cost account names shall begiih the Project's specific seven
(7) digit Contract IDNumber, followed by an underscorAny additional description
may follow the underscore.

8. The Contractor Resource Calendar shall be linked to the WVDOT Standard
Calendar.The WVDOT Standard Calendsinall be assigned to each resource and shall
be allowalle as the only calendar for all Schedule Resources. This shall be
accomplished by creating a Global Calendar named and formatted exactly as follows:

WVDOT Standard 5 Day Workweek with holidays.

9. Thefirst activity on the Schedule shall be Project Awatdch shall be designated as
a milestone starting on the actual Contract Award date.

10.The second activity on the Schedule shall be Notice to Proceed which shall be
designated as a milestone with ad) lag from the Project Award milestone (or with
a 7 daylag from Project Award on projects with an Incentive/Disincentive clause).

11.Subsequent to the Notice to Proceed milestone, the logic and duration of remaining
activities shall be developed and tiedhte Substantial Completion milestone described
in Secton 108.3.1.

12.Schedule calculation will be computed by Retained Logic method.

13.0nly contractual Constraints can be used on activities when preparing the Schedule,
otherwise the use of Constraints ishilated.

14. All Actual Start Dates and Actual Finish Dasdsall be reasonably captured in updated
schedules.

15. The activity costs described in Section 108.3.4 shall be incorporated into the Schedule
via Resourcé&ection. The use of Expenses for costs is pitad

The Schedule shall be submitted on standagizB sheets (24" x 36"). The critical path

shall be distinguished from other paths on the Schedule. Altlgadata used to generate the
Schedule shall be submitted in digital form aeceptable media that is compatible with the
computer system.

The submitted Print Out of the Schedule shall include the following data for each activity

in the initial submittal and in all updates and revisions:

7



Activity number, as well as preceding aiotlowing activity numbers;
Activity description;

Duration of actvity, in working days;

All quantities in accordance with pay items;
Dollar value of activity;

Remaining duration of activity, in working days;
Earliest start date, by calendar date;

Earliest finish date, by calendar date;

Actual start date, by calenddate;

10 Actual finish date, by calendar date;

11.Latest start date, by calendar date;

12.Latest finish date, by calendar date;

13. Total float for activity;

14.Free float for activity;

©CoNoh,rwNE

108.3.3Schedule Resource Loading Criteria:
1083.3.2Resource Loaded Sclaules:

DELETE THE FIRST PRAGRAPH AND REPLACEWITH THE FOLLOWING:

Schedule resource loading will be required for all projects on which the Contract Bid
Amount is equal to or exceeding $7,500,000. Additionally, all Design Build Projects,
Public Privae Partnerships, and Alternative Project Delivery projects will re@ahedule
resource loading regardless of the Contract Bid Amount.

108.6DETERMINATION AND EXTENSION OF CONTRACT:
108.6.1General:

DELETE THE CONTENTSOF THE FIFTH PARAGRAPH AND REPLACE THE
FOLLOWING:

The work on the Contract will be considered substantially complete when all ltems of
Work are complete, as reasonably determined by the Engineer; with the exception of
permanent roadway striping. When the Project is consideubdtantially complete, the
Contract time charges shall be discontinued prior to final acceptance being made by the
Engineer as prescribed in 105.16.

108. #COMPLETION DATES:
108.7.XFailure to Complete on Time and Liquidated Damages:

DELETE THE CONTENTS OFSUBSECTION 108.7.1 AND REPLACE WITH THE
FOLLOWING:

Timeis an essential element of the Contract, and it is important that the work be completed
within the time specified. The cost to the Division for the administration of the Contract,
including engineeing, inspection, and supervision, will increase as the time required to
complete the work is increased.



Therefore, for each calendar day the project is deemed not to be Substantially Complete
after the Contract Time specified for completion af thiork, subject to such extensions of
contract time required or permitted in 108.6, the Division will assess liquidated damages
against the ContractorDaily charges will be deducted for each calendar day, as defined in
101.2, on all contracts, except lgacharges will not be deducted between November 30 and
April 1. The total amount of daily charges will be deducted from any monies due the
Contractor, not as a penalty but as liquidated damages. Unless specified elsewhere in the
Contract, the amount dtie dail charge will be calculated using Table 108.7.1 on the date of
the project letting.

TABLE 108.7.1
Schedule of Liguidated Damages

Original Contract Amount Daily Charges
For More Than To and Including Per Calendar Day
$0 $500,000 $300
$500,000 $2,000,000 $600
$2,000,000 $10,000,000 $1,500
$10,000,000 $25,000,000 $3,000
$25,000,000 $4,000

108.7.2Interim Completion Date:

DELETE THE CONTENTSOF THE SUBSECTION AD REPLACE WITH THE
FOLLOWING:

When an interim completion date has bepecifed in the Contract documents for the
Contractor to complete a specific amount of work, pay item, or structure, and if the Contractor
fails to meet the interim date, the Division will assess a per calendar day charge as liquidated
damages, as spe@t inSection 108.7.1, unless otherwise specified elsewhere in the Contract
documents, until such amount of work, pay item, or structure has been comjgtedsion
of interim completion dates will be governed by the provisions of 108.6. The liquidated
damags provided for in this subsection are in addition to those provided for elsewhere in this
Section.

SECTION 109
MEASUREMENT AND PAYMENT

109.EMEASUREMENT OF QUANTITIES:

DELETE THE CONTENTSOF THE SUBSECTION AD REPLACE WITH THE
FOLLOWING:

All work completed under the Contract will be measured by the Engineer according to
United States standard measure.

The method of measurement and computations to be used in determining of quantities of
materials furnished and of work perforchander the Contract wibe those methods generally
recognized as conforming to good engineering practice.
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Unless otherwise indicated, the requirements prescribed shall govern.

Earthwork will be computed by the average end area method, using the tadriength
measured alanthe centerline as the distance between sections, applying corrections for curvature
where the apparent error exceeds 25 percent of the volume in any one cut. Other acceptable
methods may be used.

Unless otherwise specified, latigdinal measurementsifarea computations will be made
horizontally and no deductions will be made for individual fixtures having an area of nine square
feet (one square meter) or less. Unless otherwise specified, transverse measurements for area
compugtions will be the neatimensions shown on the Plans or ordered in writing by the Engineer.

Structures will be measured according to neat lines shown on the Plans or as altered to fit
field conditions.

All items which are measured by the linear foot fgng such as pipe culks, guardrail,
underdrains, etc., will be measured parallel to the base or foundations upon which such structures
are placed.

The term "gage" when used in connection with the measurements of plates, will mean the
U.S. Standard Gag

The galvanized shedhicknesses to be used in the manufacture of metal cribbing,
corrugated steel culvert pipe, underdrain pipe, plate pipe, pipe arches, plate pipe arches and plate
arches shall be as specified in AASHTO M 36 or AASHTO M 167. Thetghieknesses to be
usa in the manufacture of corrugated aluminum alloy culvert pipe, underdrain pipe, plate pipe,
pipe arches, plate pipe arches and plate arches shall be as specified in AASHTO M 196 or
AASHTO M 219.

The "size number" used in the measuent of wire will be sispecified in AASHTO M336.

The term ton will mean the short ton consisting of 2,000 Ib. (The term megagram is defined
as a mass of 1,000 kg). All materials which are measured or proportioned by weight shall be
weighed on approvescales by competent, gjified personnel. Scales for weighing shall be of
either the beam type, springledisl type or digital recorder type. All plant and truck scales and
metering devices shall be inspected, approved and sealed in accordance reitjuitieenents of
the Wes Virginia Division of Labor, Bureau of Weights and Measures, or other appropriate
agencies of the State or its political subdivisions. Poises shall be designed to be locked in any
position to prevent unauthorized changes. Wherbdam type scales arsedl, provisions for a
"telltale” dial shall be made for indicating to the operator that the required load in the weighing
hopper is being approached. A device on the weighing beams shall clearly indicate the critical
position.

Truck scales shall be prowd by the producer or Contractor, except that truck scales are
not required where the material is weighed at properly calibrated automatic batching plant facilities
which are equipped with digital priout equipment or electronidcket delivery (eticket)
capabilities. The scales shall be of sufficient size and capacity to weigh the heaviest loaded trucks
that are used for delivery of the material. All truck scales shall be mounted on solid foundations
which will ensure their reaining plumb and level.

A weigh person shall be provided by the producer. The weigh person shall certify that the
weight of the material, as determined either by the truck scales or from the digitalytraitthe
weights, is correct. To signify thextification of weight lhe weigh person must either sign their
full name on each ticket, or i f the ticket pr
least initial each ticket. In instance where é#icket is provided as documentation on fineject;
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a digital sigmture of the weigh person on thdieket will be considered equivalent as hand
signed/initialed, printed ticket.

Each truck shall be weighed empty prior to each load, except at automatic batch plants
approved to operatsithout truck scales. A digital cerder shall be required on all truck scales.

The digital recorder shall produce a record of the gross, tare and net weights, and the time, date,
truck identification and project number. Provision shall be made for carmgemcompensation

and further povision shall be made so that the scales may not be manually manipulated during the

recording process. The system shall be interlocked so as to allow recording of results only when
the scale has come to rest.

In case ofa breakdown of the automatic equipmh, the Engineer may permit manual
operation for a reasonable time, normally not to exceed 48 hours, while the equipment is being
repaired.

If material is shipped by rail, the car weight may be accepted provided tiz &eight of
material only will bepaid for. However, car weights will not be acceptable for material to be
passed through mixing plants.

Devices, used to meter or measure component or other materials in a simultaneous manner,
shall be located so as be readily accessible and visiltéea single Inspector, unless otherwise
directed by the Engineer.

Materials to be measured by volume in the hauling vehicle shall be hauled in approved
vehicles and measured at the point of delivery. Vehicles foptigose may be of any size or
type acceptable to the Engineer, provided that the body is of such shape that the actual contents
may be readily and accurately determined. All vehicles shall be loaded to at least their water level
capacity, and all loads ah be leveled when the vehiclesiae at the point of delivery.

When approved by the Engineer, material specified to be measured by the cubic yard
(meter) may be weighed and these weights converted to cubic yard (meter) for payment purposes.
Further, vhen it is impractical to measurestimaterial by weighing, or in its original position, the
material will be measured in its final position and adjusted by a volume change factor. These
conversion factors will be determined by the Engineer and shallreedatp by the Contractor
before tlese methods of measurement are used.

When asphalt material is measured by volume, the measured volume at loading
temperature shall be converted to volume at 60° F (15° C) using the temperature correction factors
in 705 for asphaltic materials and 706 tar materials, except that when volume is measured by
an approved temperature compensated metering device, no further volume correction for
temperature shall be required. When asphalt material is measured by weiglsty#iespecific
gravity, API graviy, or weight per gallon (liter) of the material shall be used to convert the
measured weight to volume at 60° F (15° C). The Contractor shall furnish all information
necessary as determined solely by the Division torote the amount of asphalt matéria
actually incorporated into the project.

Net certified scale weights or weights based on certified volumes in the case of rail
shipments will be used as a basis of measurement, subject to correction when asphdlhasteria
been lost from the car or tlokstributor, wasted, or otherwise not incorporated in the work.

When asphalt materials are shipped by truck or transport, net certified weights or volume,
subject to correction for loss or foaming may be used for cangpgtiantities.

Cement will be mesured by the cement in hundredweight (cwt) (hundredweight = 100 Ib.)
(kilogram). For the purpose of determining the total amount used in the mixture, one bag of cement
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shall be considered as weighing 0.94 cwt (42.64&mgy,one barrel of cement shalldmsidered
as weighing 3.76 cwt (175.55 kg).

Timber will be measured by the thousand feet board measure (mfbm) (cubic meters)
actually incorporated in the structure, unless otherwise noted on the plans. Measurenbent will
based on nominal widths anddknesses and the extreme length of each piece.

The term "lump sum" when used as an item of payment will mean complete payment for
the work described in the Contract.

When a complete structure or structural unit (in@&fflump sum" work) is specifiedsa
the unit of measurement, the unit will be construed to include all necessary fittings and accessories.

When standard manufactured items are specified such as fence, wire, plates, rolled shapes,
pipe conduit, etc., anthese items are identified by gagmit weight, section dimensions, etc.,
such identification will be considered to be nominal weights or dimensions. Unless more
stringently controlled by tolerances in cited specifications, manufacturing tolerancdsiestab
by the industries involvediiwbe accepted.

109.8ACCEPTANCE AND FINAL PAYMENT:

DELETE THE CONTENTSOF THE SUBSECTION AD REPLACE WITH THE
FOLLOWING:

When the project has been accepted, as provided in 105.16, the Engineer will prepare the
final estimate of the quantities of tharious classes of work performed. Before the final payment
is made, the Contractor shall execute the Statement of Acceptatieetmack of the final estimate.

After the Contractor executes such final estimate or if the Contractor fails or declines to
execute the final estimate within 30 calendar days after receipt, the Division will consider the
estimate approved and accepéd Contractor will be paid the entire sum found to be due after
deducting all previous payments and all amounts to be retam@educted under the provisions
of the Contract.

If the Contactor disputes the final estimate, written notice must bedpibta the Engineer
within 30 calendar days after receipt, indicating the reason for disagreement and all documents,
calculatios , data or information supporting Contrac
and supporting informationtotheEngpeer wi | | consti tute a waiver
the final estimate. Upon written request from the Contractaived within 30 days of his receipt
of the final estimate, the time for review and execution of the final estimate may beechddgif
mutual agreement of the Contactor and Engineer.

Should the Contractor desire to reserve the right to file a claimthdttState Court of
Claims for any sum or compensation not included in the final estimate, growing out of the Contract,
then a Rservation of Right stipulating the nature, each item and the amount claimed shall be added
at the end of the acceptance statetmerlhis claim must be filed with the State Court of Claims
within 60 calendar days of execution of the final estimate. Ifraogies owed the Division are
not paid within 60 calendar days of the execution of the final estimate, the Division shalidave t
right to revoke the Contractorodés Prequalifica

All prior partial estimates and payments wid bubject to correction in the final estimate
and payment.

109.10PRICE ADJUSTMENT OF ASPHALT BINDER:
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DELETE THE CONTENTS OFSUBSECTION 109.10 AND REPLACE WITH THE
FOLLOWING:

Because of the uncertainty in estimating the cost of petrofgoducts that will be used
during the life of this contract, adjustment in compensation for certain contract items is provided
for as follows

The contract items listed in Table 109.10.1, will be adjusted in accordance with the
Di vi si onds altrbidderc €he biddiog index gllp for asphalt binder will be equal to
the placement index as listed on the Contract Administrations websitéuel and Asphalt
adjustments for the Wednesday prior to the first day of the month, with the effective tiage of
index being the first day of the month. If the Wednesday prior to the first day of the month falls
on a holiday or the price is othesei not published for that date, the index will be based on the
next earliest date as reported. The placement i(iggxvill be the price in effect on the first of
the month in which the specific adjustable material was actually placed. Both the luai#irg
(Ib) and the placement index (Ip) will be based on the average of the posted prices o2RG64S
(PG 6422) asphalt binder per ton/megagram as reported from the following sources on the
Wednesday prior to the first day of each calendar month:

Marathon Petroleum Company, LLC, Catlettsburg, Kentucky
Marathon Petroleum Company, LLC, FlorefRennsylvania
Asphalt Materials, Inc., Marietta, Ohio

Associated Asphalt, Baltimore, Maryland

Associated Asphalt, Martinsburg, West Virginia

If one of the sourcessted above changes ownership and/or name the posted price for that
terminal will continuan use as though the ownership and/or name change had not occurred.

If one of the sources used for determining either the bidding index or the placement index
goes out of business, any future index will be based on the average of the remaining Sbuises.
the bidding index (Ib) could be based on the average of five sources and the placement index (Ip)
on the average of four sources or viegsa. If a sourcihat goes out of business reopens at a later
date, the placement index would once againds=8 on the average of five sources as indicated
above.

The posted price for each source will be compared to the average of all sources. If the
difference betweaethe average and the individual price is greater than 25 % of the average, that
individual source will be excluded from the calculation of the average price (Ib) or (Ip) and a new
average will be calculated using the remaining sources.

Sources chosen fahe index are required to report their posting to the Division no later
than the Wednesdayipr to the first day the month. Failure to report in a timely manner may
impact source approval.

The portion of the contract unit price which reflects the obsthe specified material will
be adjusted for the change in accordance with the followingudla:

Pa = Q*AC*(Ip i Ib)

Where:
Pa = Price Adjustment
Ip = Price Index at time of placement
Ib = Price Index for Bidding
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The price index for determining priegljustments for all work performed after the contract
completion date, as revised by approved time extensions, will be determined as follows: The price
index (Ip) shalbe for the month in which the contract completion date (as extended) falls, or the
price index for the month in which the work was performed, whichever is less.

Asphalt Content (see Bk 109.10.1)
0As Constructedo

TABLE 109.10.1-Table of Materials to be Adjusted for
Price of Asphalt at the Time of Placemen(English & Metric)
Item Asphalt Item Asphalt Item Asphalt
Number Content (%) Number Content (%) Number Content (%)
311006001 3.2% 401003002 5.0% 402001038 7.6%
401001020 3.9% 401003003 5.0% 402001039 7.6%
401001021 3.9% 401003011 5.0% 402001040 6.0%
401001022 3.9% 401003012 5.0% 402001041 6.0%
401001023 5.0% 401007020 5.7% 402001045 5.5%
401001024 5.0% 401007021 5.7% 402001046 5.5%
401001025 5.0% 401007022 5.7% 402001050 5.0%
401001040 5.0% 401007030 7.6% 402001051 5.0%
401001041 5.0% 401007031 7.6% 410001010 3.9%
401001042 4.5% 401007032 7.6% 410001020 5.0%
401001043 4.5% 401007040 6.0% 410001030 5.0%
401001050 4.1% 401007041 6.0% 410001040 4.5%
401001051 4.1% 401007050 7.6% 410001050 4.1%
401002020 5.7% 401007051 7.6% 410002010 5.7%
401002021 5.7% 402001020 6.2% 410002020 7.6%
401002022 5.7% 402001021 6.2% 410002030 4.9%
401002023 7.6% 402001022 6.2% 410007010 6.2%
401002024 7.6% 402001023 7.6% 410007020 7.6%
401002025 7.6% 402001024 7.6% 410007030 4.9%
401002035 4.9% 402001025 7.6% 410007040 7.6%
401002036 4.9% 402001026 4.9% 410007050 6.0%
401002037 4.9% 402001027 4.9% 410007060 5.5%
401003001 5.0% 402001028 4.9% 410007070 5.0%

The bidding Indexes (Ib) anddiplacement indexd#p) may be found posted on Contract
Administrations website for Fuel and Asphalt Prices at the following link:
http://www.transportation.wv.gghighways/contractadmin/Lettings/Pages/FuelandAsphaltPrices.aspx

The bidding index (Ib) for asphalt binder will be listed on the Contract Administrations
website for Fuel and Asphalt adjustments for the Wednesday prior to the first thtee month,
with the effective date of the index being the first day of the month for which the contract is let.

Any dispute concerning the bidding index shall be resolved during the first voucher
estimate review.

109.26LOAD LIMIT VIOLATIONS AND WEI GH TICKETS:
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DELETE THE CONTENTSOF THE SUBSECTION AW REPLACE WITH THE
FOLLOWING:

The Allowable Gross Weight for any vehicle being used to haul materials on publicly
maintained highways under the terms of this contract shall be as follows.

Title 23 Cale of FederaRegulations, Section 658.17, establishes maximum allowable
gross weight on the Interstate System. The maximum allowable gross weight on WV and US
Routes will be as established in Chapter 17C, Articles 17 and 17A of the Official Code of West
Virginia, as anended. The Public Service Commission, Weight Enforcement Section is
responsible for the enforcement of these provisions.

A weigh ticket shall be required with each load of material from a commercial source which
would normally have truckcsiles. Thisncludes, but is not limited to, all asphalt paving materials
and all aggregates regardless of the contract pay unit. The weigh ticket shall include gross, tare,
and net weights, time and date of loading, Iltem Number or Description of Mat&@ntract
Number or Project Number, number of axles on haul unit, license number of haul unit, and
signature of the weigher certifying that all/|
name is printed by the computer on the ticket, thenly needsd be initialed by the weigher.

The Department will accept electronic ticket deliveryti¢get) as documentation on
projects provided that the standard information currently provided on the paper ticket is included
on the eticket. The eticketing systenmust provide WVDOH field personnel the ability to access
tickets from a smartphone, tablet, or laptop and to make notes associated with each ticket if needed.
The service must also provide a daily summary report. A digital signaturewéitje persoron
an eticket or daily summary report shall be considered the equivalent as @iigaed/initialed,
printed ticket.

For material from a commercial source or a batch plant, which would not normally have
truck scales, a weigh ticket documiegtthe tare wight, number of axles on the haul unit, license
number of haul unit, date weighed, location of scales, and signature of the weigher certifying that
all information on the ticket is correct, may be supplied for each haul unit as an altertiste
ticketrequired in the previous paragraph. The tare weight ticket shall be supplied for each contract
on a yearly basis and when modifications are made to the vehicle or combination of vehicles. The
weight of the material delivered shall be cadtat and furrshed by the vendor/supplier shipping
the material to the project site or DOH facility. This includes, but is not limited to, concrete,
structural steel, piling, reinforcing steel and all prepackaged material of known weight, such as
cementgrout, fertilzer, lime, abrasives, etc.

If the haul unit is a combination of vehicles, the license number shall be supplied for each
component. The tare weight shall be for the complete haul unit.

All weighing shall be done on scales approved and ddniehe WesVirginia Division
of Labor, Bureau of Weights and Measures. If the scales are moved or upon the request of the
Engineer, the scales shall be reapproved and sealed. The Engineer shall be notified of any scale
malfunctions. The Division of ighways may, tits option, accept inspection and sealing by out
of state agencies when the material is being loaded outside West Virginia.

Any material, covered by this provision, which is delivered without the proper weigh ticket
shall not be accepted bhe Divisionof Highways.

Nothing in this provision relieves any party from compliance with the State Law on load
limits or any fines which may be assessed for violation of said law.
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DIVISION 200
EARTHWORK

SECTION 203
DISMANTLING STRUCTURES

203.2DESCRIPTION:
DELETE THE CONTENTSAND REPLACE WITH THE FOLLOWING:

This work shall consist of dismantling such structure or structures specifically designated
on the Plans for removal, match marking, handling and storage if called for, or dispagaltéice
The Contractor is responsible for determining the current condition of the structure (s) and
shall use methods and procedures for dismantling the structures in a safe and efficient manner.
Bridge inspection reports are available for informatignaposes and may be viewed at
the following location:
West Virginia Division of Highways
1900 Kanawha Boulevard East
Building 5, Room A350,
Operations Division
Charleston, West Virginia 25305

The work shall also include the preparation of a demolitismdntling plan by the
contractor. The plan shall be prepared and sealed by a Professional Engineer registered in the
State of West Virginia, experienced in structural analysis of bridges.

The plan shall include a complete structural analysis for all sehaof the
demolition/dismantling with due regard to the existing condition of the structure at the time the
work is performed. Additionally, the analysis shall show that the structure meessilgn criteria
of the latest edition, including all Intersnof theAASHTOStandard Specifications for Highway
Bridges, or the AASHTO LRFD Bridge Design Specificatiorduring all phases of
demolition/dismantling. The design loads shall match thosdieapp the structure by the
contractor 6 s f ofedemolsion/dismdntlinget hod s o

The demolition/dismantling plan shal.l be p
least seven calendar days prior to the beginning of any demolition/digmgantrk. Receipt of
the demolition/dismantling plan does rauinstitute review or approval or relieve the Contractor
of his/her responsibility to satisfactorily demolish/dismantle the structure specified.

SECTION 204
MOBILIZATION

204.5BASIS OF PAYMENT:

DELETE THE CONTENTS OF THE SUBSECTION AND REPLACE THE
FOLLOWING:
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Partial payments will be made as the work progresses in accordance with the following
schedule.

i. 2.5% of the original contract amount or 50% of the amount bid for mobilization,
whichever is less, will be released to the Contractor as the finstadstpayable, not less
than 15 days after the start of work at the project site.

ii. 2.5% of the original contract amount or the remaining 50% of the amount bid for
mobilization, whichever itess, shall be released with the estimate payabta@d after
thefirst estimate.

When the project is deemed substantially complete, any remaining amount bid for
mobilization will be released for payment.

Nothing herein shall be construed to limitppeclude partial payments otherwise provided
for by the contract.

No deduction will be made, nor will any increase be made, in the lump sum mobilization
item amount regardless of decreases or increases in the final total contract amount or for any other
cause.

SECTION 207
EXCAVATION AND EMBAN KMENT

207.2MATERIALS:
207.2.2Sampling and Testing:
207.2.2.2Gradation:

DELETE CONTENTS OFSUBSECTION 207.2.2.2AND REPLACE WITH THE
FOLLOWING:

The material shall be sampled and tested in accordance with 207.2.2. Acceptance for
gradation shall be based on test result©osecutive random samples from a latsublot
is the quantity of material represented by a single gradatioastéstfined itMP 700.00.06.
A lot shall be considered the quantity of material represented by an average test value, not
to exceed five subts. In the case where only one sample is needed for the total plan
guantity, this sublot shall be considered the lot.

The aveage shall start on the second sample result. The average is continued for the
third through fifth sample result, averaging @evious sample results. Thereafter, only
the last consecutive five sample results will be averaged (i.e., second test waligg th
sixth test value, third test value through seventh test value, and so forth) as defined in MP
300.00.51.

When the averagtest values of a lot and the test value of the last sublot, or when the
last three consecutive individual test values of &lbbutside the limits specified in 716.1
and 716.1.1.2, the lot of material represented will be considered nonconformimg to t
extent that the last of its sublots is nonconforming. When this occurs, the last sublot shall
have its price adjusted in acdance with 207.2.2.3.

207.6DISPOSAL OF MATERIAL:
207.6.3Waste:
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207.6.3.1Waste Within WVDOH Right -Of-Way Limits:

DELETE THE FORTH PARAGRAPH OF THE SUBSECTION AND REPLACE WITH
THE FOLLOWING:

Upon receipt of t he ¢€ite submisaianttieerEdgmeecsbathp | et
follow the guidelines as set forth in the latest edition of the WVDEP Erosion and Sediment
Control Best Management Practices Manual for review and acceptance by the Division.

The Contractor may be required to revisedite plan prior to acceptance by the Division.

The Contractorébés waste site plan must be a
Virginia Department of Environmental Protection before any waste material can be placed

in the site.

207.9SUBGRADE:
ADD THE FOLLOWING PARAGRAPH AFTER PARAGRAH TWO:

Reclaimed asphalt pavement (RAP) may be used for subgrade. The top size ofrgradatio
shall not exceed 3 inches (75 mm) and shall be placed in accordance with Sections 207 and 716.2.
Approval for gradatiorshall be by visual inspection by the Engineer.

SECTION 211
BORROW EXCAVATION

211.3GENERAL:
211.3.1Borrow within WVYDOH R/W Limit s:

DELETE THE THIRD PARAGRAPH OF THE SUBSECTION AND REPLACE WITH
THE FOLLOWING:

Upon receipt of theCont ract or 6s compl ete borrow site
follow the guidelines as set forth in the latest edition of the WVDEP Erosion anueded
Control Best Management Practices Manual for review and acceptance by the Division. The
Contractormay be required to revise the site plan prior to acceptance by the Division. The
Contractords borrow site pl aRanhinesWestWigginiappr ov
Department of Environmental Protection before any borrow material may be obfianed
the site.

211.3.3Impervious Core:

DELETE THE SECOND PARAGRAPH OF THE SUBSECTION AND REPLACE
WITH THE FOLLOWING:

The impervious core sHdalave minimum dimensions as set forth in WVDEP Erosion and
Sediment Control Best Management Practicesivl, latest edition.
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SECTION 212
STRUCTURE, ROCK AND WET EXCAVATION

212.2MATERIALS:
212.2.2Acceptance Testing:
212.2.5.2Gradation:

DELETE QONTENTS OF SUBSECTION 212.2.5.2 AND REPACE WITH THE
FOLLOWING:

The material shall be sampled and tested in accordance with 212.2.3. Acceptance for
gradation shall be based on test results of consecutive random samples frofnsaulgot
is the quarnty of material represented by a single gradatioraesiefined itMP 700.00.06.

A lot shall be considered the quantity of material represented by an average test value, not
to exceed five sublots. In the case where only one sample is needed fdaltpato
guantity, this sublot shall be considered the lot.

The aveage shall start on the second sample result. The average is continued for the
third through fifth sample result, averaging all previous sample results. Thereafter, only
the last consetive five sample results will be averaged (i.e., second test valoegin
sixth test value, third test value through seventh test value, and so forth) as defined in MP
300.00.51.

When the average test values of a lot and the test value of the last sublbéen the
last three consecutive individual test values of &lbbutside the limits specified in 212.2,
the lot of material represented will be considered nonconforming to the extent that the last
of its sublots is nonconforming. When this occute last sublot shall have its price
adjusted in accordance with22.5.3.

SECTION 219
CONTROLLED LOW -STRENGTH MATERIAL

219.4CONSTRUCTION MEHTODS:
219.4.2Proportioning:

ADD THE FOLLOWING PARAGRAPH AFTER THEFOURTH PARAGRAPH OF
THE SUBSECTION

A pH test, in accordance with ASTM G51, shall be performed maat one sample during
the mix design testing, and the results shall meet the requirements of Section 219.3.

219.4.2Testing:

DELETE THE FIRST PRAGRAPH OF THE SUBSETION AND REPLACE WTH
THE FOLLOWING:
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Material shall be sampled in accordance W8TM D5971. Flow tests shall be conducted
in accordance with ASTM D6103. Compressive strength tests shall be conducted in accordance
with ASTM D4832.

219.5PAY ITEM:

DELETE THE CONTENTSAND SUBSECTION TITLE OF 219.5AND REPLACE
THE FOLLOWING:

219.5METHOD OF MEASURMENT

The quantity of CLSM will be determined by the volume noted on printed batch tickets
with subtraction of rejected and wasted material.

In situations where a foamirggent is used in the CLSM, the volume of CLSM will be
determined after the foaming agdras been added. The volume of a batch of CLSM will be
determined after a Unit Weight Test (conducted in accordance with AASHTO T121) has been
performed on a represative sample of that batch of CLSM after the addition of the foaming
agent. The totalolume of that batch of CLSM will be calculated by dividing the sum of the batch
weights noted on printed batch tickets by the Unit Weight determined by the Unit \Weigtht
conducted on that batch. The net volume used for payment will be determinedrbgtsubthe
rejected and wasted material from the total volume.

The Contractor and the Engineer shall agree in advance on a method to determine the
volume of waste.

219.6PAY ITEM :
ITEM DESCRIPTION UNIT
219001* | Controlled Low StrengtMa t er i al , | Cubic Yard (Meter)

* Sequence number
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DIVISION 300
BASES

SECTION 307
CRUSHED AGGREGATE BASE COURSE

307.2MATERIALS:
307.2.4Acceptance Procedure:
307.24.1-Acceptance Plan
307.2.4.1.2Gradation:

DELETE CONTENTS OFSUBSECTION 307.2.4.2 AND REPLACE WITHTHE
FOLLOWING:

The material shall be sampled and tested in accordance with Section 307.2.3.
Acceptance for gradation shall be based on tssiteeof consecutive random samples
from a lot. A sublot is the quaity of material represented by a single gradation dest
defined in MP 700.00.06A lot shall be considered the quantity of material represented by
an average test value, not to excéied sublots. In the case where only one sample is
needed for theotal plan quantity, the sublot shall be considered the lot.

The average shall start on the second sample result. The average is continued for the
third through fifth sample result, aaging all previous sample results. Thereafter, only
the last consetive five sample results will be averaged, i.e., second test value through
sixth test value, third test value through seventh test value, and so forth as defined in MP
300.00.51.

When tte test value of a lot and the test value of the last sublot, or thkdast three
consecutive individual test values of a lot fall outside the gradation limits of Table
704.6.2A, the lot of material represented will be considered nonconforming to ém ext
that the last of its sublots are nonconforming. When this octhwdast sublot shall have
its price adjusted in accordance with Table 307.9.1.

SECTION 311
OPEN GRADED FREE DRAINING BASE COURSE

311.5TESTING:
311.5.2Quality Control Testing:

DELETE THE CONTENTS ®& SUBSECTION 311.5.AND REPLACE WITH THE
FOLLOWING:

Quiality control is the responsibility of the Contractospscified in 106.1The contractor
shall design a quality control plan detailing the methods by which the quality proghabe
conducted. The Contractor shall conduct one te8y da determine mix properties in
accordance with 311.4. Frequency will be one test per day. Acceptance for gradation will be
in accordance with section 703.4. If gravel is used for theseaggregate a crushed particle
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analysis, in accordance witre&ion 311.2 will be conducted before placement and every
10,000ton (9000mg) thereafter. Unless otherwise specified compaction testing shall be
waived.
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DIVISION 400
ASPHALT PAYMENTS

SECTION 401
ASPHALT BASE, WEARING, AND
PATCHING AND LEVELING COURSES

401.2MATERIALS:

DELETE THE TABLE ANDREPLACE THE FOLLOWNG:

MATERIAL SUBSECTION
Coarse Aggregate 703.1 thru 703.80te 1 & Note 2
(See MP 401.02.28 for exceptions and additi
requiredfor Superpave ltems.)
Fine Aggregate 702.3
(See MP401.02.28 for additions required f
Superpave Items)
Mineral Filler 702.4
Performance Graded Binde| 705.5

Note 1 The total shale, coal and other lightweight deleterious material and friablegsarticl
shall not exceed 3%.

Note 2 When slag ispecified in the contract, the coarse aggregate shall be slag whic
meets the requirements of 703.3, except as amended in this subsection.

ADD THE FOLLOWING SWBSECTION:

401.2.1 Performance Graded Binder Grade: The standard grade for Performance
Graded (PG) binders shall be PG 645 any deviation will be noted in the contract
documents. PG 648B2 shall be used on projects specified with over 20 million ESALs over
the design life. PG 6422 binder may based in asphalt placed below the top two lifts in any
pavement section, scratch course and patehimgeveling are not identified as lifts.

401.5TESTING:
401.5.1Test Methods:

DELETEENTIRE SUBSECTION401.5.1 AND REPLACE WITH THE FOLLOWING:

4015.1-Procedures:

AASHTO R 47 | Reducing Samples of HMA To Testing Size (Quartering Meth
AASHTO R 68 | Preparation of Asphalt Mixtures by Means of The Marshall
Apparatus
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AASHTO T11 Materials Finer Than N&0O (75 um) Sieve in Mineral
Aggregates by Washin

AASHTO T27 | Sieve Analysis of Fine and Coarse Aggregates

AASHTO T30 | Mechanical Analysis of Extracted Aggregate

AASHTO T164 | Quantitative Extraction of Bitumen from Bituminous Paving
Mixtures

AASHTO T166 | Bulk Specific Gravity of Compacted Bituminous Mixes
AASHTO T168 | Sampling HotMix Asphalt

AASHTO T209 | Maximum Specific Gravity of Bituminous Paving Mixtures
AASHTO T245 | Resistance to Plastic Flow of Bituminous Mixtures Using Mar
Apparatus

AASHTO T308 | Asphalt Content of HMA By the Ignition Metid (Test Method A
AASHTO T312 | Determining the Density of HMA Specimens by Means of Thg
Superpave Gyratory Compactor

AASHTO T355 | Standard Method of Test for-RPlace Density oAsphalt Mixtures
by Nuclear Methods

ASTM D5581 Resistance to Plastic Flow Bftuminous Mixtures Using Marshi
Apparatus (For BaseMarshall Designs)

MP 700.00.06 | Aggregate Sampling Procedures

401.6CONTRACTORS QUALITY CONTROL:
ADD THE FOLLOWING SUBSECTION:

401.6.4Compaction: Projects shall be tested for compactioadeordance with the Lot
by-Lot test method described in Section 401.6.4.2 if the project limits meet all four of the
following requirements:
1. Measured roadway width gater than 16 feet
2. Total design overlay thickness of pavement greater than or equalitechies.
3. Total average daily traffic(ADT) greater than 500.
4. Total projects length greater than or equal to 0.5miles, excluding skip paving.

If a project does not ne¢ the above criteria, testing for compaction shall be in accordance
with the Rollerpasgest method described in Section 401.6.4.2.

In addition, areas of Trench Paving, Pavement Widening, and Pavement Repairs shall be
tested in accordance with the Ropass test method or to the satisfaction of the Engineer.

When asphalt is placed imeas that require a namiform thickness and tapers to a thin
edge including patch and level and scratch, acceptance testing of the material is not required.
Compacion shall be accomplished with a minimum of eight (8) roller passes prior to reaching
the temperature specified in section 401.10.4. A pass shall be defined as the entire roller
traversing a spot on the pavement. Compaction shall be performed by-alieelesteel)
roller or pneumatidire roller.

Acceptance testing is not required oaas which are too narrow to be compacted with the
roll er use for the mainline paving, as defir
compacted to thsatisfaction of the Engineer.
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401.6.4.1Density Testing All Gauge standardization proceds, calibration
procedures and all Density testing conducted shall be in accordance with AASBF® T
- Standard Method of Test for-Place Density of Asphalt Miures by Nuclear Methods.
Testing shall be conducted in the backscatter position and fii®WASHTO Procedure
with the exception that no gauge rotation will be required. All gauge tests shall be
conducted with the source end of the gauge in thetthireof paving. The Gauges used
for both QC and QA, shall also have a gauge comparisordtastprescribed in section
401.6.4.1.1.

401.6.4.1.1Gauge Comparison: For purposes of an accurate comparison, nuclear

gauges used for QC and QA shall be compasayg the following procedure.

1. The gauge used for the Cohouldrba commared s q u e
with the gauge used for the Divisionods

2. Standardize both gauges according to AASHTO T 355.

3. Place the aluminum plate providbg the Division on the standard block used for
verification testing. Place the standard l@n material weighing a minimum of
110Ib/ft3 (1762 kg/m3). The block must not be near metal or other objects during
testing and must not be moved. Keep the gasgparated a minimum of 30 feet
(9.1 meters) during testing.

4. Take five (5) onaninute wet desity readings with each gauge in the backscatter
position. The gauges are to be oriented on the block the same as for standardization.

5. Record the wet density readis exactly as shown on the gauge. The range of the
five readings shall not exceed 1.5 B/f24 kg/n¥). If the readings exceed this
range, perform a new set of five readings. A gauge should not be used if the
repeatability of the gauge is not within thénge.

6. Average the five readings for each gauge. The gauges are considered similar if the
awverages of the readings are within 3 b{ft8 kg/n¥).

7. The density readings for verification testing will not be adjusted to compensate for
any differences in reays between gauges.

401.6.4.1.2Thin Lift Correction: A Thin Lift Correction shall be pé&rmed on the
existing pavement layer, in the state at which it will be paved. Density readings for the
Correction shall be taken prior to paving. Tdwrection shall be calculated as described
in the operations manual of the testing device. The THiiCorrection shall be established
as described below:

a. Lot-By-Lot: Ten randomly located tests within the initial 1566t. The average
of the ten tes shall be used as the underlying density in the correction equation.
These values shall be recordedtbe thin lift correction testing form. A new thin
lift correction shall be completed if the existing pavement changes, e.g. milled,
unmilled, scratchconcrete.

b. Rollerpass: Five randomly located tests within the initial area of paving for the day
or wherever a new Rollerpass is to be established. These five tests shall be
conducted within a 408@ot section, the average shall be used as the underlying
density in the correction equation. These values shall be recorded on the thin lift
correction testig form. This section shall begin 100 feet beyond the transverse
joint, or immediately when a meRollerpass is to be conducted.
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401.6.4.2Lot-by-Lot Testing: Density of the traveled lanes, shoulders, and
Longitudinal Joint will be accepted in the field a lot by lot basis. Lots will be established
cumulatively and will be specific for each JIMEach lot shall consist of five equal sublots.
Sublots shall be tested with randomly located nuclear density tests, tests shall utilize the
Thin Lift Correcion as described in 401.6.4.1.2. A normal lot size shall not exceed
1500linear feet of pavingvith five, 300linear foot sublots, unless operational conditions
or project size dictates otherwise. Breakdowns or stoppages of short periods due to such
cau®s as weather or equipment failure will not be considered as reason to adjust the lot
size. Theoriginal lot will be continued when work resumes. Relative density shall be
calculated based on the Maximum Specific gravity from the Division approved J¥& or
Maximum Specific Gravity established under section 401.6.2, Job Mix Formula
Verification, whichever is more recently established.

401.6.4.2.1Mat Density: Compaction testing for the mat density shall be performed
for all traveled lanes and shouldeand will be evaluated based on an Upper Specification
Limit(USL) of 97.0% relative density anal Lower Specification Limit(LSL) of 92.0%
relative density. The average mat density of the Lot shall be calculated as the average of
the sublot results. Acptance of Mat Density shall be in accordance with Section
401.13.3.

401.6.4.2.2Joint Density: Longitudinal Joint Density testing shall be performed on
all constructed joints between traveled lanes. A Longitudinal Joints constructed between
a travel lme and a shoulder will not require testing. Joint density testing is not required
until both lanes of the joint are constructed. The first lane constructed shall be referred to
as the cold side and the second lane shall be referred to as the hatisidgensity testing
shall be conducted on the hot side, with the gauge positioned four incimestife
constructed joint.

Longitudinal Joint Density testing shall be accepted in the field on a lot by lot basis as
described in Section 401.6.4.1. Comparctiesting for the Joint density will be evaluated
based on an Upper Specification Limit(USL) @7.0% relative density and a Lower
Specification Limit(LSL) of 90.0% relative density. The average Joint density of the Lot
shall be calculated as the averafie¢he sublot results. Acceptance of Joint density shall
be in accordance with Section 4013.3.

401.6.4.3Roller Pass Testing: A Rollerpass Control Section shall be completed on a
daily basis, when roadway conditions change where they would affectotinpaction
effort, or when the Engineer determines the current rollerpass is unsatisfadtoey.
Rollerpass shall be established prior to the mat reaching the temperature specified in
section 401.10.4 and shall be conducted in the following manor:

1. The Gntrol Rollerpass section shall be conducted within the firstd®®eyond
the initial transerse construction joint, or immediately when a new Rollerpass is
to be conducted. Follow section 401.6.4.1.2 to establish a Thin Lift correction
factor.

2. Apply four passes (a pass shall be defined as the entire roller traversing a spot on
the pavement) tthe roadway, then conduct two randomly located nuclear density
testing within the section; record the results, the average, and the mat temperature
at each tedbcation.
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3. Apply an additional two passes and repeat the nuclear density testing in the same
locations; record the results, the average, and the mat temperature at each test
location.

4. Repeat step 3 until one of the following conditions occur: less thgm$ ikcrease
occurs between the average of two sets of readings, the density of the material
exeeds 97.0% Gmm, or one test | ocation
density) after exceeding 92.0% Gmm.

5. Compute the Percent of Gmm using the thincldtrection.

Once the control section is completed, the Thin Lift corrected density shajubkte
or greater than 92.0% Gmm. If the thin lift corrected density does not meet 92%, repeat
the procedure above immediately. If after two the densitydstds not meet 92% Gmm,
contractor shall apply the number of passes associated with the hpghestt density,
minimum of 8 passes, unless the Engineer determines more appropriate means.

If the thin lift corrected density meet 92% Gmm conduct a prosgection in the
proceeding 20@eet. Within the proving section, apply the established nunmibgasses
and conduct ten randomly located nuclear density tests. The average of these ten tests shall
be within £34.0 kg/rf of the average wet density determihin the Rollerpass control
section. If this is not achieved a new test section shall be ctatiu

All data shall be submitted the Engineer on associated Rollerpass forms.

401.7ACCEPTANCE TESTING:

DELETE SUBSECTION 401.7 TITLE AND REPLACE WITHHE FOLLOWING:
401.7VERIFICATION TESTING:

401.7.2Surface Tolerance:

DELETE THE CONTENTSAND REPLACETHE FOLLOWING:

Final smoothness testing of all new Asphalt surfaces shall be in accordance with Section
720.

When compaction is completed dretcourse, it shall present a uniform surface, true line
and grade, conformgnto the cross section shown on the Plans. When tested with a
straightedge of approximately 10 feet (3 meters) in length and a template of the specified
dimensions, the finisheblase course shall not show a deviation greater than % inch (6 mm)
and the fimshed wearing course shall not show a deviation from the required surface greater
than 3/16 inch (5 mm).

The Contractor shall provide the straightedge and template for chabkirsgirfaces and
an employee to use them under the direction of the Engidasr.irregularity of the surface
exceeding the limits specified shall be corrected. Depressions which develop after the initial
rolling shall be corrected by loosening the mietand adding new material. High places shall
be corrected by removing exsematerial.
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Areas of completed courses found to be defective shall be removed and replaced with
approved mixtures laid in accordance with these specifications, and no additional
compensation will be allowed for materials used or work involved in repjaiafective areas.

401.7.3Compaction:

DELETETHEENTIRECONTENTS OF SUBSECTIOMO01.7.3 AND REPLACE WITH
THE FOLLOWING:

401.7.3Lot by Lot Compaction: Verification testig of mat and joint density is the
responsibility of the Division. Thelivision will conduct density verification testing in
accordance with section 401.6.4.1. Verification activities will be accomplished by conducting
testing completely independent ofetlyuality control activities. Tests will be taken at a
frequency appramately equal to two lots per eight for both mat and joint density, with a
minimum of two lot evaluation for each Mat and Joint per project. If a Joint density lot is to
be tested, iwill be tested with the corresponding Mat lot.

401.7.3.1Evaluation for Similarity: The ten (10) verification tests taken by the
Division will be statistically evaluated, using artdst and fest at a 95% confidence
level, for statistical similarityto the Contractors ten (10) quality control tests. If the
evaluaton mdi cat es t hat the Divisionods test r e
Contractordos test resul ts, then the test
considered acceptabkberefore shall be used in the price adjustment in accordance with
sedion 401.13.3.  If the evaluation proves statistically not similar an investigation
will be conducted to determine the cause and extent of nonsimilarity. The intent of the
investigationis to define and correct any testing deficiencies that may cause a
misrepresentation of the tested material. In addition, if the evaluation is statistically not
similar, the Division may test additional lots and use the verification testing resulis for t
basis of payment.

401.16PAVING OPERATIONS:
401.10.3Spreading ard Finishing:

DELETE THE CONTENTSOF SUBSECTION 401.18 AND REPLACE THE
FOLLOWING.

Before spreading any material, the contact surfaces of curbs, gutters, manholes, and of
adjacemn Portland cement concrete pavement edges shall be paintsdled with asphalt
material. Exact edge of pavement, except on concrete, shall be established by a string or chalk
line for a distance of not less than 500 feet ahead of the spreading operatio

For mixes produced with neat (ramodified) asphalts (wbh may include PG64122, PG
64S22, PG 58H28, and PG 5888) the temperature of the mixture at the time of placement
shall be within the temperature requirements of the JIMF. The JMF tempawmatge shall be
within the master temperature range of 2504 838° F (121° and 170° C) unless otherwise
specified by the asphalt supplier. The mix temperature shall be monitored by inserting a dial
type thermometer into the mix through the hole intthek bed.
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The temperature of the completed mix, when messat the plant, shall be within the
tolerance as established by the JMF. The first load which demonstrates temperatures outside
of that range shall be accepted, provided that the temperatwg@l within the master
temperature range. No additionahts of material shall be run out until necessary steps are
taken to reestablish the temperature of the mix within the plant tolerance. When measured at
the project site, the temperature of thi& shall be within the tolerance established by the JMF.
The first truck load of material which demonstrates temperatures outside of that range or any
trucks in transit at that time shall be accepted provided temperatures are within the master
temperatee range. Any truckload of material which exceeds the méstgperature range
may be rejected by the Engineer. However, the plant shall immediately be notified that no
additional loads of material are to be dispatched until necessary action is takestablish
temperature within IMF specification limits.

When the surface temperature falls to within 10° F (6° C) of the weather restrictions of
Table 401.8, the mix temperature may be increased up to a maximum of 338° F (170° C) unless
otherwise spediéd by the asphalt supplier. The temperature of each trutkibaaterial
shall be monitored for compliance. Any truckload of material which exceeds this maximum
temperature may be rejected by the Engineer.

Mixes produced with asphalts that contain difiers for high or low temperature
performance enhancementaihmeet the temperature requirements recommended by the
asphalt supplier, which will be referenced on the JMF.

ADD THE FOLLOWING SUBSECTION:

401.10.6Safety Edge: When the total specifielift thickness of pavement is 1.5 inches
or greater, asphalt safety edge shall be constructed on the outside pavement edge. The device
utilized shall be a model listed on Division Approved Product Listing.

The resulting finishe surface of the safetylge shall be sufficiently consolidated so as to
show no segregation, or raveling of the aggregate and shall have the same surface profile and
texture of the compacted mat surface.

Safety edge is not to be used through intersestiagainst curb or baer, or when directed
by the Engineer. The paving operation shall allow for automatic and/or manual transitions at
cross roads, driveways, and intersections. The Engineer may allow short sections of handwork
for transitions at dvieways, intersections,terchanges, and bridges.

401.12METHOD OF MEASUREMENT:

ADD THE FOLLOWING TO THE END OF THE SETION:

No additional measurement is necessary nor will addition compensation be allowed for the

placement of Safety Edge.

401.13BASIS OF PAYMENT:

401.13.3

DELETE THE CONTENTSOF SUBSECTION 40133 AND REPLACE WITHTHE

FOLLOWING:
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A Lot of asphalt pavement shall have its price be adjusted in accordance with Table
401.13.3A using Formufa. If a Lot of asphalt pavementassociated with a Longitudinal
joint Lot its price shall be adjusted in accordance with Table 401.13.3A and Table 401.13.3B
using Formula2. The longitudinal joint density determined in accordance with Section
401.6.4 shall represent the Lot on which jhiet density testing was permed. Any price
adjustment for joint density shall be applied to that Lot only.

Use Formulal on the first lane paved before a longitudinal joint is constructed. Use
Formula2 when both mat and joint density testing iguieed on a project.

FORMULA -1: Lots requiring only mat density testing:

Lot Price Adjustment (Mat only) = (unit price) X (Lot quantity)

X ( mat density price adjustment % from
Table 401.13.3A)

FORMULA -2: Lots requiring both mat and joidensity testing:

Lot Price Adjustmat (Mat + = (unit price) X (Lot quantity) X [(mat density

Joint) price adjustment % from Table 401.13.3A) +
(joint density price adjustment % from Table
401.13.3B)]

TABLE 401.13.3A
Adjustment of Contract Price for Pavement Mat Density

Percent of Dengjt Percent of Contract Price to be Pai
Greater than 97 % Note 1
95% to 97% 102
92% to 94% 100
91% to88% = 10071 4*(92% - Percent density)
Less than 88% | = 841 10*(88%- Percent density)°te 2

Note 1: Mat density slightly above 97% is normally grd problem if it leac
to asphalt flushing on the surface of the mat or rutting due
unstable mix. The Division will make a special evaluation o
material and determine the appropriate action.

Note 2:When the density is less than 92%, the milithe more susceptible
accelerated deterioration and a decrease in the expected servic
the pavement. For mat densities less than 88%éateent of Contra
Bid Price will be decreased by an additional 10% per percenti
mat density lesshain 88%, unless a Special evaluation performe
the Division determines a more appropriate action.
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TABLE 401.13.3BNoe 7

Adjustment of Contract Price for Pavement Joint Density
Percent of Joint Densit) Percent Adjustment
Greater than 97 % Note3
94 % to 97 % +2.0%
92% to 93% +1.0
90% to 9194Vt 4 0%
89 opNote 5 -1.0%
88 opNote 5 -3.0%
Less than 88 % Note 5 and 6

Note 3: Density greater than 97% is normally only a problem if it |
to asphalt flushing on the surface of the mat or rutting to a
unstable mix. The Division will make a special evaluation ¢
material and determine the appropriate action.

Note 4: If the longitudinal joint density is determined to be less than
on 25%or moreof the total project LOTs, then the Caattol
shal l be required to seal
of the joint with a heated PG 642 binder (or approve
equivakent) on the entire project at no additional cost tc

Division.
Note 5:  Any longitudinal joint densities determinedhkie below 90% tr
Contractor shall be requir

each side of the joint on the entire project witheated PG 64
22 binder (or approved equivalent) at no additional cost t
Division

Note 6: Density values less thaime minimum specified 90% will be mc
susceptible to accelerated deterioration of both the joint ai
surrounding pavement. For Joint densities less than 88¢
percent of adjustment will be decreased by an additié¥tape
percentage of joint deity less than 88%, unless a Spe
evaluation performed by the Division determines a |
appropriate action.

Note 7: This table shall be enforced, effective with contracts awi
after January 1, 2020.

SECTION 405
SURFACE TREATMENTS

DELETE THE ENTRE CONTENTS ANDREPLACETHE FOLLOWING:

SECTION 405
CHIP SEALS
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405.:DESCRIPTION:

This work shall consist of the construction of a wearing course, composed of asphalt
emulsion immediately followed by a singlayer of aggregate, in one or more applimas,
followed by a fog seal. The type of Chip Seal will be indicated on the Plans.

The contractor shall notify the Engineer a minimum of two weeks prior to starting any Chip
Seal operation. In addition, thertcactor shall submit proposed sources bfralterials.

405.2MATERIALS:
405.2.2Aggregate: The aggregate shall be from a WVDOT approved source and shall
conform to the requirements of the Standard Specifications Section4.0B.ik expected that
the aggregate will be washed to reduce dostent. The aggregates shall be crushed with a
minimum of 80% two face fracture. Aggregates shall meet the following gradations when
specified in section 405.12:

Table 405.2.1
Design AggregateGradation Requirements for Chip Seal
Type A | Type B | Type C
Sieve Size Nominal Maximum Size
1/2 in (12.5 mm] 3/8 in (9.5 mm) No. 4 (4.75)
1in (25 mm) i i i
3/4 in (19 mm) 100 i i
1/2in (12.5 mm) 90-100 100 i
3/8in (9.5 mm) 5-30 90-100 100
No. 4 (4.75 mm) 0-10 5-30 90-100
No. 8 (2.36 mm) | 0-10 5-30
No. 16 (1.18mm) 0-2 i 0-10
No. 30 (60Qum) T 0-2 i
No 50 (300um) i i 0-2
No. 200 (75um) 0-2 0-2 0-2

405.2.2Asphalt Emulsion: The asphalt emulsion for Chip Seals and the emulsiaihéor
fog seal shall be from a WVDOT approved source and shalt theerequirements of
AASHTO M316, Table 1. Other asphalt emulsions may be used with testing and approval
prior to construction. Testing shall be done a minimum of two weeks prior to tjeetpb
start date and follow the process outlined in Materiate®Jure 401.02.25 Certification of
Asphalt and Tar Shipping Terminals.

405.3WEATHER RESTRICTIONS:

Chip Seal shall be constructed only when the condition of the existing surface is
satisfactory to the Engineer, when the temperature of the existing gavenb0° F (10° C) or
above, and when other weather conditions are satisfactory for construction. The temperature may
be waived but only when approved by the Engineer. No Chipshalllbe performed between
October 1 and May 1.

Chip Seal operationshall be suspended immediately when rain begins or when the
Engineer determines that a rain event is imminent.
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405.4EQUIPMENT:

Equipment shall include equipment for emulsion distidoy aggregate spreading,
compaction, and sweeping before and aftediegioon. Equipment shall also include scrapers,
hand brooms, shovels, and other items as may be necessary to thoroughly clean the existing
surface.

405.4.2Emulsion Distributor:  The distributor shall be so designed, equipped,
maintained and operatéloht asphalt material may be applied uniformly on variable widths up
to 16 ft. (4.6 m) at readily determined and controlled rates from 0.05 to 2.0 gal. per sqg. yd.
(0.22 to 9.3 literssg. m) with uniform pressure and with an allowable variation from any
specified rate not to exceed 0.02 gal. per sqg. yd. (0.09 liter sq. m).

The distributor shall also have a eaietering system that will automatically adjust the
flow of the asphalt mat&l as the speed of the truck changes and allow the operator to adjust
the rate of application from the cab of the truck.

Distributor equipment shall include a tachometer, pressure gages, and a thermometer for
measuring temperatures of tank contents.

Distributors shall be equipped with a power unit for the pump, ahaifaulation spray
bars adjustable laterally and vertically. A manifold connection shall be provided and hand
spraying equipment shall be available to cover areas and patches ifmdetesise distributor.

Verification of distributor truck calibratin within the past 12 months shall be available on
the project site, preferably located within the cab of the truck.

405.4.2Aggregate Spreader:The aggregate spreader shall be-petipelled with front
discharge capable of adjusting to evenly and ately distribute at the required placement
rates. Aggregate spreader calibration according to ASTM D5624 shall be performed prior to
starting work. Recalibrate after any maintenamepairs, or modifications that could affect
spread rate.

405.4.3Compaction Equipment: A minimum of two seHpropelled pneumatic tire
rollers shall be used, at a minimum of 12 tons each. Roller tires shall have a minimum pressure
of 60 psi.

405.4.4Sweepers: Power sweepers, pickup sweepers, or rotary brooms shadidokefor
surface preparation as well as removing any loose aggregate after compaction. Steel bristles
shall not be used on the Chip Seal after compaction.

405.5PREPARING AND REPAIRING EXISTING SURFACE:

No chip seal shall be applied until breaks, Bptepressions, and other irregularities in the
existing surface have been repaired and cured sufficiently to permit the asphalt material to be
placed in a uifiorm application. Patching and leveling material shall be plant mixed. Hand
patching will be pemitted where necessary. Remove all existing thermoplastic markings and
raised pavement markers. Protect any drains or other utility covers. Apply #obigbeal to
asphalt patched surfaces less than 2 months old, using an asphalt emulsion thzdtibleomith
the emulsion being used for the chip seal.
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405.6CLEANING AND SWEEPING:

Immediately prior to construction, the existing surface shall be samegtthoroughly
cleaned to remove all mud, dirt, dust, vegetation, and other caked or loose foatymnal.
Cleaning shall be done to a minimum width of one foot on each side beyond the width of the
surface to be placed excluding the shoulder. Mater@lsated in the cleaning operation shall be
removed and disposed of as directed.

405.7APPLICATIO N OF ASPHALT MATERIAL.:

After the existing surface has been cleaned, and is in a dry condition, the asphalt material
shall be applied by means of a presdiistributor. The spray bar shall be raised to a sufficient
height so as to uniformly and complstebat the entire surface. The rate of application of asphalt
material shall be in accordance with section 405.12, or as modified by the plans. Application
temperatures of the asphalt material shall be within the range specified in Subsection 705 for the
particular material being used, or as documented by the manufacturer.

Except when required to maintain traffic, Chip Seal operations shall be done upadlh the fu
width of the section.

After application, asphalt material shall completely and uniformly ctwerunderlying
pavement and be free of streaks, voids, and puddles.

405.8APPLICATION OF AGGREGATE:

Immediately following each application of asphalt mateaggregate at the rate or rates
called for in 405.12 shall be spread with the spreader in@uchnner that the entire area being
treated is uniformly covered. No traffic, construction or otherwise, shall be allowed on the asphalt
material before plang aggregate. Additional aggregate shall be spread if necessary, and hand
spreading shall be dorie cover areas inaccessible to the spreading equipment. The aggregate
shall be dried or moistened as required in order to obtain a near Surface Satwyai@dRion.

If the process must stop during that application any asphalt material that hagppkedh
to the surface shall be covered with aggregate to prevent breaking of the emulsion prior to
embedment of the aggregate.

405.9ROLLING AND SWEEPING:

Immediately following spreading of the aggregate, the entire surface of the aggregate shall
be olled until the aggregate is keyed into the asphalt material. Any area that ravels shall be repaired
and rerolled. Rolling shall be parallel to the centerdind shall begin at the edges of the treatment
and progress toward the center, each trip unifooagrlapping the preceding trip. There shall be
at least three passes made with a pneumatic tire roller.

Rolling shall cease before the aggregate is crughady appreciable extent. Rollers shall
be the type and weight specified in 405.4.3. To ensggecgate embedment before the emulsion
has set, the minimum number of rollers shall be two (2). More rollers may be used to obtain
compaction to the satisféan of the Engineer.

The roller speed shall not exceed 10 miles per hour to prevent aggriegate and ensure
embedment. Water, to prevent adhesion of the asphalt material to the roller wheels, shall not be
used in excessive amounts. The use of Giklparaffin oil, and kerosene on rollers or other
equipment, for the purpose of preventing matdérom picking up or sticking, is prohibited.
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After the emulsion has cured, sweeping can commence. The status of being cured shall be
determined by the dlily to sweep all loose aggregate from the surface without removing any
aggregate adhered to tagphalt emulsion.

405.10JOINTS:

The longitudinal construction joints between adjacent lanes shall be kept clean of material
foreign to the surfackeing treated. The joints shall be constructed without overlaps or gaps
between the materials.

The begnning of the project and all transverse joints shall be covered with paper to prevent
overlapping of the seal and provided a uniform joint. Followsgse, the paper shall be removed
and disposed of satisfactorily.

405.12PROTECTION OF PAVEMENT AND TR AFFIC CONTROL:

The Contractor shall be responsible for the protection of the surface against damage by
their equipment and personnel. Traffic shadt be permitted on any part of the work under
construction until sweeping has been completed. Thecajbdi provisions of 636 shall apply for
regulating traffic.

405.12SEQUENCE OF OPERATIONS AND QUANTITIES OF MATERIALS:

The quantities and kinds of meaials to be used and the sequence of applications and
operations for the various treatments shall belésvs. Maximum quantities of asphalt emulsion
may be used only when the old surface is open or porous. Sweep each layer when applying
multiple layers. The rates of aggregate and asphalt emulsion may be adjusted by the Engineer.
The contractor may ggest different application rates to the Engineer for consideration by
submitting a project specific Chip Seal design based on McLeod or Modified yKBadign
Methods.

Table 405.12.1

Asphalt Emulsion Aggregate Gradation

Type Layer i (gal/SY) ?lg/sg() Type
Light First 0.15t0 0.25 81010 C
Single First 0.251t0 0.40 15to 25 B
Double First 0.25t00.40 25t0 35 B
Second 0.25t0 0.35 10to 20 C
First 0.30 to 0.50 2510 45 A
Triple Second 0.30 to 0.50 25t0 35 B
Third 0.251t0 0.35 10to 20 C

405.13FOG SEAL:

Unless otherwise specified, a fog seal shall be applied on the final surface according to
Section 407. This shall be done no I#ésan 3 but no more than 7 calendar days after the
application of the Chip Seal. The surface must be dry befg@leation, and the surface shall be
swept to remove loose material. An asphalt emulsion shall be applied uniformly at a rate of 0.09
+ 0.03 g#lons per square yard to the surface. Any raveled areas, flushed areas, or other defects in
the chip seal shalldorepaired prior to the application of the fog seal.
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405.14TESTING AND ACCEPTANCE:
405.14.1Quality Control Testing: Quality Control Teshg: Quality Control is the
responsibility of the Contractor, as specified in 106.1. The Contractor shall desigubmit
a quality control plan in accordance with applicable section of MP 307.00.50 detailing the
methods by which the quality controlggram will be conducted.

405.14.2Acceptance Testing: Acceptance sampling and testing is the responsibility of
the Division. Acceptance for aggregate will be based on the uniformity of the aggregate and
the dust content.Samples shall be taken frorhet conveyor belt on the chip spreader in
accordance with MP 700.00.06 or from the roadway in accordance with A35824.
Samples may be split with the contractor. Sampling frequency shall be one sample for every
lane mile per layer. This sample shallthe lot. Fractions of a mile less than 0.5 will be
included in the previous lot, and fractions of a mile grethizm 0.5 will be a separate lot.

405.14.2.1Acceptance of Aggregate Uniformity:The more uniform the material, the
better performance pat#al of the chip sealUniformity of the aggregate will be measured
by the Coefficient of Uniformity, ¢; as defhed in ASTM D2487. Adjustments per lot will
be as follows.
TABLE 405.14.2.1

Adjustment of Contract Item Price for Aggregaheiformity
Cu Percent Adjustment
<1.7 1% incentive per 0.1 below
1.77 3.0 No Adjustment
3.17 4.0 2% disincentive per 0.4bove
>4.1 *Special evaluation to consider remove and replg

405.14.2.2Acceptance of Aggregate Dust ContentDust content will be determined
by AASHTO T11. Adjustments per lot will be as follows.

TABLE 405.14.2.2

Adjustment of Contract ItefRrice for Dust Content

% Dust Percent Adjustment
07 1.0 2% incentive
1.17 2.0 No Adjustment
2.17 3.0 2% disincentive
3.17 3.5 5% disincentive
3.67 4.0 8% disincentive
4171 4.5 12% disincentive

>4.5 *Special evaluation to consider removedaeplace

405.15METHOD OF MEASUREMENT:

Thequantity of AnAsphal't Emul si on Material o
incorporated into the completed work, which volume will be measured as described in 109.1.

The quantity fotenCThpeoSsehal| Aggr pguare f or L
Meter). The quantity will be determined by the Plan Quantity as provided for in the proposal
unless otherwise directed by the Engineer.

36



405.16BASIS OF PAYMENT:

The quantities, determined as providdzbve, will be paid for at the contract unitges
and shall be full compensation for the furnishing, hauling, and placing of all materials, all cleaning
and sweeping, compaction and for all otmeaiterials, labor, tools, equipment, supplies, and
incidertals necessary to complete the work.

405.1/PAY ITEMS:

ITEM DESCRIPTION UNIT
405007 Chip Seal Aggregate, Type ** Square Yards (Square Metel
405010* Asphalt Emulsion Material Gallon (Liter)

*  Sequence number
**  Type of Aggregate Gradation fro8ection 405.2.1, either A, B, or C. Eaadigregate gradation will

have its own pay item. For example, a Double Chip Seal would have two pay items; one for T
and one for Type C gradations.

ADD THE FOLLOWING FECTION:

SECTION 407
FOG SEAL

407.:DESCRIPTION:

This work shall consist opreparing and fog sealing an existing roadway surface with
asphalt material in accordance with these Specifications and in reasonably close conformity with
the lines shown on the Plans or established by the Engineer.

407.2MATERIALS:

Materials shall berbm an approved source and conform to the requirements of the
following Subsections:

MATERIALS SUBSECTION TYPE
Asphalt Emulsion 705.4 SS1 or SS1h
Cationic Emulsified Asphalt 705.11 CSS1 or CSSlh
Non-Tracking Asphalt Materia 705.13 NTSS1HM or similar*

*Refer to MP 401.02.25 for a list of Certified Bituminous Materials

407.2.2Quality Control: Quality control is the responsibility of the Contractor as
specified in 106.1.

Quality control shall consistf calibrating the distributor to the proper application rate,
verifying the volume and temperature measuring devices, and when performeshgaaad
documenting that the proper dilution rate is maintained.

407.2.1.1Acceptance Testing: Approval of aphalt emulsions used for fog seal
material will be handled by the Materials Control, Soils and Testing (MCS&T) Division.
MCS&T maintains a 8t of all approved asphalt emulsion sources and grades. The local
District Materials Section can provide a cagfythe latest list. The list is also posted on
the MCS&T web page under the heading Approved Source/Product Listing. The use of
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nonapprovedmaterial without prior testing by MCS&T may result in nonpayment of the
item.
CONSTRUCTION METHODS

407.3WEATHER RESTRICTION:

Fog seal shall be applied only when the weather and existing surface are satisfactory to the
Engineer and when themperature of the surface is 50°F (10°C) or above. When the surface
temperature is less than 60°F (16°C), care must beisedno assure that the fog seal sets prior
to resuming traffic.

407.4EQUIPMENT:

Equipment for Surface Preparation may incladeower broom and power blower, and a
broom drag. Equipment may also include scrapers, hand brooms, shovels, and othemgé@sipm
may be necessary to thoroughly clean the base or surface.

Equipment for distribution of asphalt material shall inclugaeipment for heating asphalt
material, and a selfowered asphalt material pressure distributor. Equipment for heating asphalt
material to the required temperature shall consist of a retort coil so designed that steam will not be
introduced into the matedi and shall not degrade the emulsion. The distributor shall be so
designed, equipped, maintained and operated that aspigltiath at even heat may be applied
uniformly on variable widths of surface up to 15 ft. (4.6 m) at readily determined and lazhtrol
rates from 0.05 to 0.15 gal/sy (0.2 to 0.7 lite®/mith uniform pressure and with an allowable
variation from any spefied rate not to exceed 0.02 gal/sy (0.09 lité)/mThe distributor shall
also have a calmetering system that will automaticakdjust the flow of the asphalt material as
the speed of the truck changes and allow the operator to adjust the ratecattimppiiom the cab
of the truck.

Distributor equipment shall include a tachometer, pressure gages, and accurate volume
measuringdevices or a calibrated tank, and a thermometer for measuring temperatures of tank
contents. Distributors shall be equippeith a power unit for the pump, and full circulation spray
bars adjustable laterally and vertically. A manifold connection d¥®lprovided and hand
spraying equipment shall be available to cover areas and patches inaccessible to the distributor.

407.5PREPARING AND REPAIRING EXISTING SURFACES:

No fog seal shall be applied until breaks, holes, depressions, and other irregutatite
existing surface have been repaired and cured sufficiently to permit the fog seal to be placed in a
uniform applicaton.

407.6CLEANING AND SWEEPING:

Immediately before application, the existing surface shall be swept and thoroughly cleaned
by the use of tools or machinery as may be required to remove all loose aggregate, mud, dirt, dust,
and other caked or loose maatiforeign to the type of surface to be placed. Cleaning shall be
done to a minimum width of one foot on each side beyond tdthwi the surface to be treated
including the shoulder.

407.FAPPLICATION OF ASPHALT MATERIAL:

Except when required to maain traffic, the work shall be done on the full width of the
section. Joints shall overlap by 2 to 6 inches.
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After the surfacénas been cleaned, when called for, and is in a dry condition, the asphalt
material shall be applied by means of a distributbine spray bar shall be raised to a sufficient
height so as to uniformly and completely coat the entire surface. The ratdicdiagppof asphalt
material shall be as recommended in 407.10, or as determined by the Engineer. Application
temperatures dhe asphalt material shall be within the range specified in Subsection 705 for the
particular material being used. Anionic asplaulsion grades S$ and SSLh, and cationic
emulsion grades CSB and CSSLh, may be diluted at a 1:1 ratio by additionwater to the
emulsion. Dilution shall occur by the manufacturer at the terminal.

The surfaces of sidewalks, curbs, other stmed, and trees adjacent to the area being
treated shall be protected in such a manner as to prevent being spattered or khateed| used
for such protection shall be removed and disposed of in an appropriate manner. The distributor
shall not be cle@ed or discharged within the rigbt-way, into borrow pits, or so as to pollute or
block water courses.

407.8APPLICATION OF COVER AGGREGATE:
Any fog seal material applied in excess of the requirements shall be removed or covered
with a blotter coursefalry sand or stone chips as directed by the Engineer.

407.9PROTECTION OF THE PAVEMENT AND TRAFFIC CONTROL:

The Contractoshall be responsible for the protection of the surface against damage by
their equipment and personnel. Traffic shall not be pdhon any part of the work under
construction until the treatment has cured sufficiently to prevent raveling or pickingdgy
traffic. The applicable provisions of 636 shall apply for regulating traffic.

407.16QUANTITIES OF MATERIALS:

Theapplication rates referenced in Table 407.10 shall be used as guide to assure the proper
amount of asphalt is distributed over thesgrment surface under various pavement conditions.
The undiluted application rate refers to the unmodified emulsion thatsmedl standard
specifications of the specified grade. When an SS or CSS grade emulsion is diluted with water at
the allowable 1:Iatio, the residual asphalt content is defined as the amount of asphalt remaining
on the pavement surface after all watas lkevaporated from the emulsion.

Unless otherwise specified on the Plans, the recommended application rates for undiluted
and dilutel asphalt fog seal shall be as specified in Table 407.10. These rates are provided for
guidance and may be adjusted asdid by the Engineer based on field conditions.

TABLE 407.10

Application Rate (gal/sy) / (L/f Note 2)
Surface to be Sealed Undiluted Diluted (1.1)
- 0.0671 0.08/ 0.1271 0.15/
Oxidized HMA (0.27i 0.36) (0.54i 0.68)
Chip Seals SeeSpecification 405

Note 2:  Application rates are for slow setting emulsions grades (SS and CSS) that ¢
approximately 60% asphalt matdriaNon-Tracking Emulsions may contain differe
asphalt cont ent s . recoRmendationstfoo application fatasc t
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407.12METHOD OF MEASUREMENT:

No materials shall be removed from the Project for any purpose until the operation has
beencompleted and the quantities of materials incorporated into the operations have been
deternined, except when authorized by the Engineer.

The quantity of AAsphalt Material o for fog
to dilution, incorporged into the completed work. Any applicable dilution rates, shall be supplied
to the Enginer by the Contractor on the material delivery ticket.

Dry sand or stone chips used as a blotter course due to excessive use of fog seal shall be
considered inciddal to the work.

407.12BASIS OF PAYMENT:

The quantities, determined as provided abov#,bei paid for at the contract unit prices
bid for the items listed below, which prices and payments shall be full compensation for furnishing
all the materials andoing all the work prescribed in a workmanlike and acceptable manner,
included all labor,dols, equipment, supplies, and incidentals necessary to complete the work.

407.13PAY ITEM:

ITEM DESCRIPTION UNIT
407001* Non-Tracking Fog Seal Gallon (Liter)
407002* Fog Seal Gallon (Liter)

*Sequence number

SECTION 408
TACK COAT

408.2MATERIALS:

DELETE THE TABLE AND REPLACE WITH THE FOLLOWING:

MATERIALS SUBSECTION TYPE
Asphalt Emulsion 705.4 SS or RS Grades
Cationic Emulsified Asphalt 705.11 CSS or RS Grades
Non-Tracking Asphalt Materia 705.13 NTSS1HM or similar*

* Refer to MP 401.02.25 for a list of Certified Bituminous Materials.

408.14PAY ITEM:

ADD THE FOLLOWING ITEM TO THE TABLE:

ITEM DESCRIPTION UNIT
408001* NonTracking Asphalt Meerial Gallon (Liter)

*Sequence number
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SECTION 410
ASPHALT BASE AND WEARING COURSES,
PERCENT WITHIN LIMIT S (PWL)

410.2MATERIALS:

DELETE THE TABLE ANDREPLACE THE FOLLOWNG.

MATERIAL SUBSECTION
Coarse Aggregate 703.1 thru 703.80te 1 & Note 2
(See MP 401.02.28 for exceptions and
additions required foBuperpave ltems.)
Fine Aggregate 702.3
(See MP 401.02.28 for additions required
Superpave Items)
Mineral Filler 702.4
Performance Graded Binde| 705.5

Note 1  The total shale, coal and ethightweight deleterious material and friapketicles
shall not exceed 3%.

Note 2 When slag is specified in the contract, the coarse aggregate shall be slag whi
meets the requirements of 703.3, except as amended in this subsection.

ADD THE FOLLOWING SUBSECTION:

410.2.2Performance Graded Bnder Grade: The standard grade for Performance
Graded (PG) binders shall be PG &X5 any deviation will be noted in the contract
documents. PG 64H2 shall be used on projects specified with over 20 anilESALS over
the design life. PG 6432 bindemay be used in asphalt placed below the top two lifts in any
pavement section, scratch course and patehimgeveling are not identified as lifts.

410.2ACCEPTANCE TESTING:
410.7.2Acceptance Testing oAsphalt:
410.7.1.5Bond Strength:

DELETE THE CONTENTS OF THE SUBSECTION 410.7.1.5 AND REPLACE WITH
THE FOLLOWING:

Bond Strength Testing shall be conducted to ensure the creation of a monolithic layered
pavement, this is typically achieved by thelgation of a tack coat between pavemen
layers. Any tack coats applied by the Contractor shall be applied in accordance with
Section 408.

Bond Testing shall be performed on all surface layers beginning with the existing
pavement layer and then atitermediate pavement layers called forthe proposal and
plans, this testing shall be performed on all traveled lanes and shoulders. Bond Testing is
not required for pavement layers placed on top of a granular type layer (aggregate base,
rubblized conagte, macadam, etc.).
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If an asphalt pgement layer is to be placed atop a concrete surface, Bond Strength
testing is not required however, a tack coat shall be applied in accordance with Section 408
to ensure complete coverage of the surface and tatiséastion of the Engineer.

Core bondstrength shall exceed a minimum of 100 psi when tested in accordance to
MP 410.07.23 Guide to Determining Interface Bond Shear Strength.

410.16PAVING OPERATIONS:
410.10.1Spreading and Finishing:

DELETE SUBSECTON 410.10.1 AND REPACE WITH THE FOLLOWING:

Before spreading any material, the contact surfaces of curbs, gutters, manholes, and of
adjacent Portland cement concrete pavement edges shall be painted or sealed with asphalt
material. Exact edge of paventgexcept on concrete, shall lstablished by a string or chalk
line for a distance of not less than 500 feet ahead of the spreading operation. For projects
where the existing pavement was milled prior to the placement of new asphalt, the edge of
pavemat shall be the edge of milled sien.

For mixes produced with neat (romodified) asphalts (which may include PG 64H
22, PG 642, PG 58H28, and PG 5828) the temperature of the mixture at the time of
placement shall be within the temperature nequents of the JMF. The JMF tearpture
range shall be the I iquid asphalFi(x25Chuvitipl i er 6 s
a maximum mixing temperature of 3¥8(170C). Additional allowances will be made for
water injection processes with animum mixing temperature of 22B (105 C).

The mix temperature shall be monitored by inserting a thermometer into the mix through
the hole in the truck bed.

The temperature of the completed mix, when measured at the plant, shall be within the
tolerance as established by the JMF. eTiirst load which demonstrates temperatures outside
of that range shall be accepted, provided that the temperature is still within the master
temperature range. No additional loads of material shall be run out untlsaegasteps are
taken to reestalsh the temperature of the mix within the plant tolerance. When measured at
the project site, the temperature of the mix shall be within the tolerance established by the IMF.
The first truck load of material which demaraes temperatures outside of thetige or any
trucks in transit at that time shall be accepted provided temperatures are within the master
temperature range. Any truckload of material which exceeds the master temperature range
may be rejected by the Enger. However, the plant shathimediately be notified that no
additional loads of material are to be dispatched until necessary action is taken to reestablish
temperature within JMF specification limits.

When the surface temperature falls to withirt EO(6° C) of the weather restiiohs of
Table 410.8, the mix temperature may be increased up to a maximum of 338° F (170° C) unless
otherwise specified by the asphalt supplier. The temperature of each truckload of material
shall be monitored for compli@ae. Any truckload of material wth exceeds this maximum
temperature may be rejected by the Engineer.

Mixes produced with asphalts that contain modifiers for high or low temperature
performance enhancement shall meet the temperature requirements eeclatdnby the
asphalt supplier, agetermined using the nyobint of the mixing temperature range shown on
the asphalt temperatuxéscosity charts and allowing for £ 25° F (14° C).
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ADD THE FOLLOWING SUBSECTION:

410.10.2Safety Edge: When the total sgrified lift thickness opavement is 1.5 inches
or greater, asphalt safety edge shall be constructed on the outside pavement edge. The device
utilized shall be a model listed on Division Approved Product Listing.

The resulting finished surface of tha&festy edge shall be suffently consolidated so as to
show no segregation, or raveling of the aggregate and shall have the same surface profile and
texture of the compacted mat surface.

Safety edge is not to be used through intersections, against aivier, or when directe
by the Engineer. The paving operation shall allow for automatic and/or manual transitions at
cross roads, driveways, and intersections. The Engineer may allow short sections of handwork
for transitions at driveways, intersemts, interchanges, and tiges.

410.12-METHOD OF MEASUREMENT:
ADD THE FOLLOWING TO THE END OF THESUBSECTION:

No additional measurement is necessary nor will addition compensation be allowed for the
placement of Safety Edge.

410.13BAISIS OF PAYMENT:
410.13.6Bond Strength:

DELETE THE CONTENTS OF THE SUBSECTIONS 410.13.6, 410.13.6.1, AND
410.13.6.2, AND REPLACE WITH THE FOLLOWING:

410.13.6Bond Strength Adjustment: Bond Strength PWL calculations shall be in
accordance with 410.13.50, Guide Statistical Analysis of Material Using Quality Level
AnalysisPercent within Limits. However, for the purpose of relieving large standard
deviations from abnormally strong spl®s, any sample with a strength exceeding 150 psi will
be evaluated as 150 psistead of the actual strength. The actual strength should still be
recorded as such on the reporting form.

Bond Strength positive adjustments will be calculated for lots RAWWL greater than or
equal to 90. Bond Strength Negative adjustment witlddeulated for lots with PWL less than
or equal to 70. There is no adjustment for
90.

Positive adjustment calculated as folk

07, wm .
A4 - gc¢mmm

Negative adjustment calculated as follows:

XxXmo7, .
A4 — 81T MmN
X T

Adjustments calculate for lots less than or greater than the standard 2,500 tons shall be
prorated directly proportional to the amount of tonnage less thgieder than 2,500 tons.
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410.13.7Lot Payment Calculations:
410.13.7.4Bond Strength Adjustment:

DELETE THE CONTENTS OF SUBSECTION 410.13.7.4 AND REPLACE WITH THE
FOLLOWING:

If it is determined that a Bond Strength Adjustment is warrantedediptimulas in Section
410.13.6 shall be used to calculate the adjustment. This adjustment shall be applied to the
overall payment for the lot.

SECTION 412
WINTER GRADE ASPHALT PATCHING MIXTURE

DELETE THE ENTIRE &CTION.

ADD THE FOLLOWING SECTION:

SECTION 420
SINGLE / MULTIPLE COURSE MICRO SURFACING

420.:DESCRIPTION:

This section covers the materials, equipment, construction and application procedures for
placing Micro Surfacing material for filling ruts and for surfacejsting paved surfaceslhe
Micro Surfacing is a mixture of a latarodified asphalt emulsion, crushed mineral aggregate
screenings, mineral filler, water and other additives for control of set time in the field. All
ingredients are to be properly proponed, mixed and spreaxh the paved surface in accordance
with this Specification and as directed by Engineer.

420.2MATERIALS:

Furnish a Micro Surfacing mixture consisting of a properly designed and proportioned
blend of polymerized asphalt emulsion, fine aggregate, Poxtkemeént, water and other additives.
All materials must be from a WVDOT approved sourtkse materials meieg the following:

420.2.2Mineral Filler: Portland cement, hydrated lime, limestone dust, fly ash, or other
approved filler meeting the requirente of ASTM D 242 shall be used if required by the mix
design.

420.2.2Fine Aggregates, 2FA and 3FA:The fine aggregate used shall be suitable for
the particular application and shall be a crushed stone such as granite, slag, limestone, chat, or
otherhigh-quality aggregate, or combination thereof and shall meet the requirements of the
Division of Highwaysand grading requirements as stated. In addition, aggregates used for
surface courses on projects with an ADT greater than 3000 shall be from awespgpource
identified as having polishesistant aggregates and considered potential-rekidtant
aggre@te sources.
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Tests Requirements

Sand Equivalent Value of Soils and Fine AASHTO T176 | 65 minimum
Aggregate
Soundness of Aggregates by Use of Sodi MP703.00.22 | 15%max. wINA2SO4
Sulfate
Material Percent Passing

3/8in| No.4 | No.8 | No.16| No. 30| No.50 | No.100| No. 200
2FA® 100 | 85100 | 5080 | 4065 | 2545 | 1325 5-15
3FA® 100 | 7090 | 4570 | 2850 | 1934 | 12-25 7-18 5-15

@  Gradation represents thadil blended product.

420.2.3Asphalt Emulsion-CSS1hM or CQS-1hM: Polymer Modified Asphalt
Emulsion shall be a quieket, CSSLhM or CQS1hM emulsion in accordance with AASHTO
M 316 with the following exceptions: the emulsion shall have a minimum 1&8%due by
distillation; the distillation procedure shall be conducted at’@7&ith a 20 minute hold
period; and the cememtixing test shall be waived. The polymer material shall be processed
into the asphalt cement or milled into the asphalt emul$tast adding to the asphalt emulsion
is not permitted. The minimum polymeslisls content will be 3.0% based on the residual of
the emulsion.

420.2.4Water: Water shall be potable and free of harmful salts and contaminants.

420.2.5Additives: Chemical additives may be used to accelerate or retard the break/set
of the MicroSurfacing mixture if required by the mix design.

420.3MIXTURE REQUIREMENTS:

4203.1-Mix Design: Submit to the Engineer, at least fourteen calendar days before the
start ofproduction, a complete mix design prepared and certified by an experienceddajn
Provide a job mix formula (JMF) to the Engineer at thegar@ing meeting showing individual
proportions of each material, that when combined, will meet the followirgl@sign criteria.

A new mix design is required for any change in aggregiagesphalt emulsion source.

Micro Surfacing Mix Design Criteria
ISSA TB-139 Wet Cohesion*

30 minutes minimum (set time) 12 kgcm min

60 minutes minimum (traffic) 20 kgcmmin or near spin
ISSA TB-114 Wet Stripping 90% min
ISSA TB-100 Wet Track Abrasion Loss

One Hour Soak 50 g/ft2 max

Six Day Soak 75 g/ft2 max

ISSA TB-144 Saturated Abrasion Compatibility 3 g loss, max
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ISSA TB-113
Mix Time at 77 °F* Controllable to 120 sec, min
Mix Time at 104 °F* Controllable to 35 sec, min

* Check the ISSA TBL39 (set time) and ISSA TB13 (mix time) tests at the highest temperature
expected during construction. For ISSA-IB3 test at 104°F, preheat all ingrerlis and containers

The JMF must beiithin the following limits:
Asphalt Binder Content (Residua 7.0%-8.5%, dry weight, 2FA aggregat
6.5%-8.0%, dry weight, 3FA aggregat

Mineral Filler 0.25%3.0%, dry weight, of aggregate

420.3.2Mix Design Format: Provide thefollowing information in the final mix design:
a. Sources of each material
b. Aggregate
1. Type
2. Gradation
3. Sand equivalence
c. Field Simulation Tests
1. Wet stripping test
2. Wet track abrasion loss
3. Saturated abrasion compatibility
4. Trial mix time at 7 °F and 100 °F
d. Interpretation of results and the determination of a JMF
Mineral filler (minimum & maximum), percent
Water, including aggregate moisture (minimum & maximum), percent
Quantitative effects of moisture content on the unit weight of the aggrega
Mix set addiive (if required), percent
Modified emulsion, percent
Residual content of modified emulsion
Residual, percent
e. Mi x designerods signature and date

NookrwhE

420.4CONSTRUCTION:

420.4.2Equipment:  Provide safe, environmentally acceptable equipmeat ttan
produce a specification product.

420.4.1.1Mixing Machine: Provide one or more self propelled, front feed, continuous

loading mixing machines equipped and operated as follows:

a. A positive connection conveyer belt aggregate delivery system and an
intercomected positive displacement, wajacketed gear pump to accurately
proportion aggregate and asphalt emulsion.

b. Continuous flow, twin shaft, muftblade type pugmill a minimum of 50 inches
long.

c. Blade sizes and side clearances that meet the equipmenuact ur er 6s
recommendation.
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d. Mineral filler feed located to ensure that the proper quantity of mineral filler drops
on the aggregate before discharging into the pugmill.

e. Asphalt emulsion introduced within the first etierd of the mixer length to ensai
proper mixing of all materials before they exit from the pugmill.

f. Computerized material monitoring system with integrated material control devices
that are readily accessible and positioned so the amount of each material used can
be determined at anyttie. The mixer shall be equipped with a bagh electronic
materials counter that is capable of recording running count totals for each material
being monitored. The mixer shall be equipped with a radar ground measuring
device. Each material control deei shdl be calibrated prior to each mix
application and as often thereafter as deemed necessary by the Engineer. The
computer system shall have the capability to record, display and print the following
information:

1. Individual sensor counts for emulsi@ggregée, cement, water and additive

2. Aggregate, emulsion, and cement output in Ibs.(kgs) per minute

3. Ground travel distance. The mixer shall be equipped with a Radar Ground
metering device

Spread rate in Ibs./s.y.(kgs/m2)

Percentages of emulsion, cemerditev awl additive

Cumulative totals of aggregate, emulsion, cement, water and additive

. Scale factor for all materials

g. Equipped with a water pressure system and nozzle type spray bar to provide water
spray ahead of and outside the spreader box when reqéippd water to dampen
the surface without resulting in free flowing water ahead of the spreader box.

h. Opposite side driving stations on the front to optimize longitudinal alignment
during placement. Remote forward speed control at the back mixingrplagto
that the back operator can control forward speed and level of mixture in the spreader
box.

No ok

Use a sufficient number of transports to assure a continuous operation during mix
production and application. Use transport units with belt type aggrégjatery systems,
emulsion and water storage tanks of adequate size to proportionally mix aggregate
delivered by each transport.

Unless otherwise noted in the plans or as approved by the Engineesmuoked
batch type machines will only be allowed small projects (15,000 square yards or less).

Provide a minimum of two units at all times. Schedule these-inatknted machines
so that mixture production is never delayed more than 15 minutes. Stop production
anytime there is noncompliance with thégjuirement.

Calibrate the mixing machines before use. Maintain documentation of calibration of
each material metering device at various settings. Supply all materials and equipment,
including scales and containers, necessary for calibration. Reaéhbmtall changes in
aggregate or asphalt emulsion sources.

420.4.1.2Spreader Box: Attached to the machine shall be hydraulically adjustable

(adjustable while applying mixture) type spreader box with a positive screed adjustment
for yield control andxa positive adjustment for the joint matcher.
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Equipped with paddles or augers mounted on adjustable shafts to continually agitate
and distribute the mixture to prevent stagnation, excessive-bpjldr lumps. Equip
spreader boxes with front and reaixflde seals to maintain direct contact with the road.

Use a secondary strike off attached to the spreader box to provide a finished smooth surface
texture on the final pass or surface pass. Use a drag that produces a uniform finish.

420.4.1.3Rut Box: Use a steel V configuration screed rut box specifically designed
and commercially manufactured to fill ruts to perform all Micro Surfacefilhuiy
applications. Ensure a mixture spread width of 5 to 6 feet and use a secondary strike off to
control cravn on the rut box. The rutbox must be equipped with a third strike off that may
be used to control texture.

420.4.1.4Miscellaneous Equipment: Provide hand squeegees, shovels and other
equipment as necessary to perform the work. Provide cleaningremqiipuch as power
brooms, air compressors, water flushing equipment, and hand brooms for surface
preparation.

420.4.1.5Lights on Equipment: Equip power brooms, distributors and truck mount
spreaders with at least one approved, flashing, rotatingcdtatiag amber light that is
visible in all directions. Equip continuous spreader units with one such light on each side.

420.4.2Application: Micro Surfacing mixtures shall be applied in a manner to fill ruts,
minor cracks and leave a uniforsarfacewith straight longitudinal joints, transverse joints
and edges.

When performing multiple course Micro Surfacing, the total application rate shall be a
minimum of 30 pounds per square yard by weight of dry aggregate with the final surface course
not lessthan 16 pounds per square yard by weight of dry aggregate.

a. Restored CrosSection: The construction of the leveling course of Micro Surface,
Multiple Course will restore the cross section of the driving lane within 1/4 inch as
measured transvelgeacrass the pavement with af@ot straight edge. The preceding
will not apply to any pavement segment that is designed with a quarter crown cross
slope or any area of the segment within 6 inches of the edge line, lane line, or centerline.

b. Rutfilling: Rutfilling is required when the rut depth is %2 inch or greater and the pay
item is Micro Surface. Rutfilling shall use a Micro Surfacing mix with fine aggregate
3FA applied with an approved rut box for each designated wheel track. A clean overlap
and staight edges shall be required between wheel tracks. Each pass of rutfilling shall
be limited to a maximum depth of 1 inch. For each 1 inch of applied mix, an additional
1/8 inch crown is required for traffic consolidation. All rutfilling material shalde
under traffic for at least twenty four (24) hours before additional material is placed.

Micro Surface, Single Course: A single course shall be applied full lane width in one
course to the entire pavement surface including the shouldedidated in thecontract
documents at a minimum of 20 pounds per square yard by weight of dry aggregate.

4204.3 Temporary Pavement Marking: Shall be in accordance with Section 636.
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420.4.4Pre-paving Meeting: Hold an onsite prepaving meeting wh the Engineer
before beginning work to review and discuss the following.
Detailed work schedule
Traffic control plan
Calibration of equipment
Mix design previously submitted to the Engineer
Equipment inspection, including transport units

arwnE

420.4.5Test strip:  Test Stip(s) to demonstrate the mixing of materials and placement
procedures of each mixing machine to be used on the project. Test strip shall be performed at
the beginning of the first day production and on the roadway to be treated. Theteohtgt
strip(minimum 500 feet length) shall be reviewed to detect and correct any variances in surface
texture, material ratio(s) and finished surface appearance. Additionally, the test strip will be
used to establish the target job application rate.

420.4.6Surface Preparation: Remove all plastic pavement markings using an abrasion
method. Remove markings just before the surfacing operation. Work and payment for removal
of pavement markings shall follow Section 636.7 of the Specifications.

Micro Surfacing shalnot be placed on top of patches, crack seal, Base Repairs, Edge
Repairs, or any other asphalt pavement repairs for at least 14 calendar days. Work and payment
for these items shall follow their appropriate sections.

Thoroughly clean th existing surfee of all loose materials, vegetation, dirt, dust, mud and
other objectionable materials at the time of placing the mixture. Remove animal remains and
thoroughly wash the surface before placing the mixture.

The project plans will dictatehether to remos or temporarily cover existing RPMs prior
to placement of micro surfacing; payment for removal or covering shall be incidental. When
removal is required, the Contractor shall remove RPMs with minimal damage to the pavement
surface. Paymerior new RPMs kall be in accordance with 663.

Protect drainage structures, monument boxes, watefffsuetc., during application of
tack coat and mixture.

Apply tack coat according to section 408, except for the following. Mix tack coat with one
part emulsiond three parts water. Use the same emulsion as used in the production mixture.
Apply the tack coat uniformly, at an application rate of QR gallons per square yard and
without excessive run off. Allow the tack coat to cure befoaegrhent of mixtre.

Establish 1,00000t intervals for the entire project, before placing the mixture. Clearly
identify and maintain these intervals until project completion.

420.4.7Surface Quality: Provide a finished surface free from excesswmm@atsh marks,
tear s, rippling, and other surface i1rregul ar
measuredbyai oot straight edge. Do not | eave te:
inches long, or other marks greater than 1 inch \aittg 1 inch long If the finished surface
exceeds the described tolerance, stop work immediately and determine appropriate correct
action. Review corrective action with the Engineer before resuming production.

Place longitudinatonstruction joints and lane edgestincide with the proposed painted
lane lines. Construct longitudinal joints with less than 3 inches overlap on adjacent passes and
no more than 3u8 inch over Hoatptraight edgek rBees s a s
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successive passes to prevent pogaif water on the uplope side of the overlap. Construct
transverse
joint as measured with a 6ot straight edge. Provide neatd uniform lane edges with no

neat

and

uni form

joints

wi t h

| e s:

more than 2 inches of horizontal variance in 100 feet. If defective joints or edges are placed,

stop work and take corrective action and reviewed by the Engineer.

420.4.8Traffic Control:

this repair work will be borne by the Contractor.
accordance with Section 636, and Manual on Temporary Traffic Control for Streets and

Do not allow traffic on the mixire until it has cured sufficiently
to prevent pickup by vehicle tires. The new surface must be able to carry normal traffic without

damage within one hour of application. Protect the new surface from damage at intersections
and driveways. Repair all dage to the mixture caused by traffidll costs associated with

Highways, 200€&dition, or as directed by the Engire

420.4.9Weather and Seasonal Limitations:

Otherwise Traffic Control will be in

1. Place the mixture when the air and pavement temperatures are at least 45 °F.
2. Do not place mixture in rain or inclement weather or when temperatures are forecast to
be bdow 32 °F within 24 hours of complencof the work.

420.4.10Quality Control:

Produce a mixture that will meet the JMF and the quality

control tolerances. Notify the Engineer immediately if the quality control test results exceed

any of the toleranseand stop mixture production. Iddptihe cause of the excess deviation

and determine the corrective action necessary to bring the mixture into compliance. Secure

the Engineer6s approval before resumi
Micro Surfacing Quality Control Tolerances
Aggregate Gradation Tolerances (t9rh JMF
Sieve Size |#4 #8 #16 |#30 # 50 # 100 # 200
Tolerance | 5.0% |5.0% |5.0% |5.0% 4.0% 3.0% 2.0%

General Quality Control Tolerances (+)

Asphalt Cement Content Single Test

0.5 % from JMF

Asphalt CemenContent Daily Average

0.2 % from JMF

Application

Rate:

2 Ib/sq yd (as determined by 1000 ft yield cheg

Sand Equivalent Test (AASHTO T17¢

7% from JMF

Verify and document quality control with the following minimum measures:
1. Fine Aggregate: Sample from the project stockpile and test for gradaat one
test per 500 tons of aggregate or one test per day of mixture production, whichever

is greater.

prgect aggregate stockpile.

Asphalt Content: At least three times perag, on a random basis, calculate the

ng

. Sand Equivalent Test (AASHTO T176):Perform a minimum of one test for each

percent asphalt content of the mixture using the equipment counter readings.
Application Rate: At least three times per day, on a random basisuledécthe
yield of the course being placed using the equipment cotedadmgs.
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5. Documentation: Complete a daily report that includes the following information.
Complete a separate daily report for each truck mounted machine:

Control section, job numbemute, Engineer
Date, air temperature
Control settings, calibration ltees
Unit weight of emulsion (Ibs/gal), percent residue in emulsion
Beginning and ending intervals
Counter readings (beginning, ending, and total)
Length, width, total area (sq yd), whigof aggregate, gallons of emulsion
Percent of each material includiasphalt cement
Application rate, (Ibs/sq yd), combined application rate, (Ibs/sq yd)
JMF (percent Portland cement, percent emulsion, gradations, percent
asphalt cement)
Cont r a ¢horizad Signatuaeu

. Calibration forms
QC aggregate gradations
Aggregatecertification
Asphalt emulsion bill of lading
QC sand equivalent test results

QTOS3ITATTSQ@TOR0T

For Quality Assurance purposes, samples for gradation will be taken from aggregate
stockpilesdesignated by the Contractor for use. The frequency of sampling and tedting wi
be established by the Engineer based upon th
conditions encountered.

420.5MEASUREMENT AND PAYMENT:

Payment foMicro Surface, Multiple Courseéncludes all materials, equipment, labor for
preparing thesurface, placing the micro surfacing mixture and complying with all requirements.
The placement includes application of afilling and/or leveling course and a surface codose
full width coverage as specified in the contract documents.

Payment forMicro Surface, Single Coursicludes all materials, equipment, labor for
preparing the surface, placing the Micro Surfacing mixture and complying with all requirements.
The plaement includes application of a single course of mixture for full width cgeeas
specified in the contract documents.

The completed work as measured will be paid for at the contract unit price for the Items
detailed in Section 420.6.

Materials placedn stockpiles or on the road not meeting the required tolerances may be
acceped at a reduced price if it is not considered detrimental to the life of the treatment by the
Engineer in accordance with ISSAI3, Section 3. The following price adjustmectiedule will
be used when appropriate and applied accordingly to represematiesal:

(i.) One percent reduction in the bid price per square yard for eadlemihepercent the

asphalt content is out of tolerance.

(ii.) Onequarter percent price adjustment in thd price per square yard for each one

percent that the aggregate gradatioousof the job mix range.

(iii.) One and a half percent reduction in the bid price per square yard for application rate

dropping below the established rate by more than 2 Ib/sqgfyttie hpplication rate
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drops below the established rate by more than 3 Ib/sthgdmaterial will not be
accepted and measures will need to be taken by the contractor to correct for such
deficiency

Price adjustments under 1, 2, and 3 above shall appigucrently; however, price
adjustment will not apply in the event the mateisakjected. The disposition of rejected material
will be subject to the approval of the Engineer

420.6PAY ITEMS:

ITEM DESCRIPTION UNIT
420001* Micro SurfaceMultiple Course Square Yard (Meter)
420002* Micro Surface Single Course Square Yard (Meter)
420003* Micro Surface Rut Fill Ton (TN)

*Sequence number
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DIVISION 500
RIGID PAVEMENT

SECTION 501
PORTLAND CEMENT CONCRETE PAVEMENT

501.2DESCRIPTION:

DELETE THE SECOND PARAGRAPH IN THE SUBSECTION AND REPLACE WITH
THE FOLLOWING:

Supplementargementitious materials (fly ash, slag cement, and silica fume) conforming
to the provisions of these specifications may be used as an addieetlandCement Concrete
Pavement at the Contractor's option. These additives are not penvhada blendetydraulic
cement is used. For the purposes of cement material substitution with SCMs, Type IL cement
shall not be treated as a blended cement, and a supplementary cementitious material (SCM) may
be used with Type IL cement.

501.2 MATERIALS :

DELETE POZZOLANIC ADDITIVES (THE ELEVENTH LINE) FROM THE TABLE
AND REPLACE WITH THE FOLLOWING:

MATERIAL SUBSECTION
Supplementary Cementitious Materials (SCMs) 707.4

DELETE THE SECOND PARAGRAPH IN THE SUBSECTION AND REPLACE WITH
THE FOLLOWING:

Shipping and Staage of SCMs: SCMs shall be shipped from only those sources approved
by the Division. Bulk SCMs shall be stored at the job site in weatherproof bins. SCMs from
different sources or from different lots at the same scaina# be stored separately.

501.3 PROPORTIONING:

DELETE TABLES 501.3.1 AND REPLACE WITH THE FOLLOWING:
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TABLE 501.3.1 {JS CUSTOMARY}

Minimum Minimum Maximum Standard Size| Target
28-Day Design Cement Water of Coarse | Entrained
Strength Factor Content Aggregate Air
Pound_s per square Ibs./c.y. Ib. of water / Number Percent
inch Ib. of cement
3,000 Compressivg 357, 467
or 564** 0.44 7.0
500 Flexural* 57 or 67

TABLE 501.3.1 METRIC}

Minimum Minimum Maximum Standard Size| Target
28-Day Design Cement Water of Coarse | Entrained
Strength Factor Content Aggregate Air

Mpa kg/c.m. kL of water / Number Percent
g of cement
20.7 Compressive 357, 467
or 335** 0.44 7.0
3.5 Flexural* 57 or 67

*  Flexural strength when tested by thé&d point method.
**  An equal mass of a SCM may be sulgéitd for Portlandcement up to the following
maximum amount. Only one SCM is permitted in a mix design.

MATERIAL QUANTITY
Fly Ash 20%
Slag Cement 50%
Silica Fume 8%

501.5EQUIPMENT AND TOOLS:
501.5.2Batching Plant Equipment:
501.5.2.3Scdes:

DELETE THE SECOND PARAGRAPH IN THE SUBSECTION AND REPLACE WITH
THE FOLLOWING:

Scales shall be inspected and sealed as often as the Engineer deems neeessaey to
their continued accuracy, and as outlined in MP700.00.30. The Contractor steairha
hand not less than ten 50 pound (22.68 kg) test weights for frequent testing of all scales.

501.5.3Mixers and Hauling Equipment:
501.5.3.4Nonagitator Trucks:

DELETE THE CONTENTS OF SUBSECTION 53 3.4 AND REPLACE WITH THE
FOLLOWING:
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Bodiesof nonagitating hauling equipment for concrete shall be smooth, mortar tight,
metal containers and shall be capable of discharging theretenat a satisfactorily
controlled rate without segregation. The concrete shall be discharged from the bottom of
the container. If discharge of concrete is accomplished by tilting the body, the surface of
the load shall be retarded by a suitable baf@f@vers shall be provided when needed for
protection.

501.#HANDLING, MEASURING, AND BATCHING MATERIALS:

DELETE THE FIFTH PARAGRAPH IN THE SUBSECTION AND REPLACE WITH
THE FOLLOWING:

When cement or SCMs are being added in bag form, undeireuumstances shall the
packaging material be allowed to enter into the mix.

501.9PLACING CONCRETE:
ADD THE FOLLOWING SUBSECTION:

501.9.1Safety Edge: Concrete safety edge shall be constructed on the outside pavement
edge using a wedge shapeeting the requirements of the plan details.

Safety edge is not to be used through intersections, against curb or barrien diretied
by the Engineer. The paving operation shall allow for automatic and/or manual transitions at
cross roads, driveays, and intersections. The Engineer may allow short sections of handwork
for transitions at driveways, intersections, interchanged bridges.

501.12FINAL STRIKE -OFF, CONSOLIDATION AND FINISHING:
501.12.7Final Finish:

DELETE THE CONTENTS OF THESUBSECTION AND REPLACE WITH THE
FOLLOWING:

Use a burlap drag or other method approved by the Engineer, which spans the ethtire wid
of pavement being placed, as soon as all excess moisture has disappeared and while the
concrete is still plastic enouglo tmake a granular surface possible. Drag the burlap
longitudinally along the pavement surface after finishing to enhance the pavextire.

Clean or replace the drag material as necessary to prevent it from getting plugged with grout.
Measures shoulte taken to produce a surface of uniform appearance that is free from deep
striations.

Following the dragging operation, the sag® of the mainline pavement, acceleration and
deceleration lanes, ramps, and all travelled ways shall be given a finagtowre finish. This
grooved finish shall be a longitudinally tined texture parallel to the pavement centerline. A 3
+ 1/2 inch wde strip of pavement surface shall be protected from tining for the length of and
centered about the longitudinal joint()he longitudinal tining shall extend to within 6 inches
of the outside edge of the pavement.
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The equipment used for longitudin@ing shall have automated horizontal and vertical
controls to ensure straight, uniform depth tined grooves. It shailbbated on a device which
is driven by tracks (whealriven equipment will not be permitted) and shall be controlled by
the same gide alignment method as the concrete paver. The tool used for tining shall have a
single row of tines and shall produce aayre that is 1/8 in. wide (3 mm) and 1/8 to 1/4 in. (3
6 mm) deep. The grooves shall be spaced uniformly apart at a center talcatee of 3/4
in. (20 mm). Tining shall be performed when the concrete surface is of such plasticity as to
prevent excssive raveling (concrete too dry) or to prevent mortar from flowing back into the
grooves (concrete too wet). All tining shall becamplished with a single pass of the tool.
Tines should be cleaned and replaced as necessary.

Transverse tining shall bgermitted in areas requiring hand finishing and consolidation,
including shoulders, as required in Section 501.12.4.

501.13SURFACE TOLERANCE :

DELETE THE CONTENTS OF THESUBSECTION AND REPLACE THE
FOLLOWING.

The smoothness of the ridisgrface will be determined using the procedures outlined in
Section 720. When corrective action is needed, the diamond grinding operationisestmall
accordance with secti@08.

501.22METHOD OF MEASUREMENT:
ADD THE FOLLOWING TO THE END OF THESUBSECTION:

No additional measurement is necessary nor will addition compensation be allowed for the
placement of Safety Edge.

501.23BASIS OF PAYMENT:
501.23.1.1General:
501.23.1.1;

DELETETHE CONTENTS OFSUBSECTION 501.23.1.1 AND REPLACE WITH THE
FOLLOWING:

The measurements which represent the thickness of the sampling units shall be
analyzed to determine the average value of the pavemekhésis. This value will be
used to determine the degree ofmgdiance with the provisions set forth in 501.19 and to
develop certain factors to be used in the derivation of equitable deductions as set forth in
501.23.1.2 and 501.23.1.3, in the event tlwwigions of this Specification are not met.

No payment will be made for pavement areas that are 0.922T or less in thickness, the
area being defined in the manner set forth in 501.19.2. Any area of pavement which is
deficient in thickness by more tharv(nches (18 mm) and is considered by the Eeen
to be inadequate to perform satisfactorily shall be removed and replaced at no added cost
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to the Division. The balance of the item, the portion of the item not treated in the manner
set forth above, wilbe treated in the manner set forth in 501.23dr 501.23.1.3.

SECTION 504
BITUMINOUS UNDERSEAL FOR CONCRETE PAVEMENT

DELETE THE ENTIRE &CTION

SECTION 506
CONCRETE PAVEMENT REPAIR

DELETE THE ENTIRE @NTENTS AND REPLACETHE FOLLOWING:

506.:DESCRIPTION:

This work consists of the removal and replacement of deteriorated concrete pavement and
patches, and replacing subbase material where required, at locations as shown on plans or as
specified by the Engineer.

The following is a description of el patchype:

I. Jointed Concrete Pavement Patch, Type I:
Patching shall consist of full depth, full lane width concrete pavement repairs equal to
or greater than 4 feet (1.2 meters) in length. Type | patches shall constructed in
accordance with the ConcedRepair Details in the plans.

il. Jointed Concrete Pavement Patch, Type II:
Patching shall consist of partial depth concrete pavement repairs that extend a
minimum of 2 inches (50mm) and no deeper tharlaiéthe slab thickness at cracks
or no more than onthird the slab thickness at doweled joints. Type Il patches shall be
constructed in accordance with the Concrete Repair Details in the plans.

iii. Jointed Concrete Pavement Patch, Type Il
Patching shall consist of a repair along the edge of a transverdeocrint that
extends from the bottom of a partial depth repair (Type Il) to potentially the full depth

of the slab, and isolated within 120 of
Type lll patches shall be constructed in accordance witiCtnerete Repair Details
in the plans.

506.2MATERIALS:
Materials shall meet the requirements of section 501 or 601, and as follows:

MATERIAL SECTION OR SUBSECTION
Accelerating Admixtures 707.13
Curing Materials 707.6707.10
Epoxy-Coated DoweBars 709.15
Joint Sealer 708.3, 708.4
Portland Cement Concrete 501 or 601
Subbase 307
Tie Bars and Hook Bolts 709.1
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A nonshrink cementitious grout meeting the requirements of ASTM C1107 or an approved
epoxy adhesive meeting thequirements of AABTO M 235, Type IV, Grade 3, Class B or C
shall be used to firmly anchor dowel bars in 30 minutes. This material shall be approved by the
Engineer for the intended application.

Cement meeting the requirements of ASTM C150, Type lll beysed in the canete
mixes for concrete pavement repair.

506.3PROPORTIONING:

Portland cement concrete for patching concrete pavement shall meet the requirements of
Section 501, or Class B or Modified Class B as specified in Section 601, ¢xaejitshall be
shown ly compressive strength tests, in the approved mix design, that the concrete mix shall attain
2,000 psi (13.8 Mpa) prior to the time at which the pavement will be opened to traffic. Also, the
maximum wateicement ratio (w/c) shalld0.44, and an AASHTO mber 8 coarse aggregate
shall be required in Type Il repairs with a depth of 3 inches (75 mm) or less.

Type 1l repairs may be placed simultaneously with Type Il repairs. When constructed in
this manner, the same concrete mix kbalused in both repaiypes.

Prior to the start of work, the Contractor shall submit the mix proportions and recent
compressive strength test data for the specified age at which the concrete is to be opened to traffic.

506.4TESTING:

All testing shdl be in accordance witsection 501. The Contractor shall fabricate a
minimum of nine compressive strength cylinders for eachd# period of operation. Six of
these nine field cured cylinders shall be field cured in a temperature and moisture caxlitio
close as possibl@tthat of the concrete in the repair area. When the concrete in the repair area
must attain the compressive strength, required to open it to traffic in less than 8 hours, the cylinders
which represent that concrete shall be curealénring device whichuaomatically maintains the
curing temperature and duplicates the temperature of tpéace concrete that the cylinders
represent. When the average strength of three of these cylinders, representing the concrete placed,
indicate hat the concrete has aitted the required strength for opening to traffic, that concrete
may be put into service. These cylinders shall represent concrete produced from the batch from
which they were fabricated and, if applicable, concrete from prewatishes also. These
cylinders will not represent any concrete which was placed after the time that they were fabricated.
Three of the nine cylinders shall receive standard curing and shall be tested at 28 days to verify
that the required strength at tlaafe has been achieved.

In lieu of six field cured cylinders required above, the Contractor may use the Maturity
Method for the Estimation of concrete strength, as outlined in MP 601.04.21 for determining when
the pavement may be opened to traffic.

506.5EQUIPMENT AND TOOLS:

Equipment and tools shall be in accordance with section 501 unless noted otherwise. Saw
cutting equipment shall be capable of sawing neat vertical faces along the patch boundaries. The
use of a carbidéoothed wheel saw shall not permitted for sawing # patch boundaries. A
carbidetipped wheel saw may be used for additional saw cuts provided that a minisimam 3
(75 mm) clearance from the sawed boundary is maintained.

Gang drills shall be used to drill multiple dowel bar haiesultaneously for TypErepairs.
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The drilling equipment shall firmly hold the drill bits in a horizontal position at the correct height
and prevent them from wandering. The drilling equipment shall maintain holes with consistent
diameters. Drilling egipment which damages isking concrete or causes the holes to exceed the
specified diameter due to movement, bouncing, wobbling, etc. shall not be used. Drilling
operations shall be stopped if the drilling equipment is deemed to be inadequate by tieer-ngi
and drilling operaons shall not be resumed until adequate drilling equipment is used.

506.6CONSTRUCTION METHODS:

506.6.XRemoval of Existing Pavement:. Designated defective pavement shall be
removed full depth, and undisturbed portions of tkisteng pavement adjaceto the area to
be patched shall be left with straight vertical sides.

The existing pavement to be removed shall be sawed full depth along the transverse and
longitudinal boundaries, including the lane and shoulder/lane joirgisagn on the plans or
as directed by the Engineer. Additional saw cuts inside the patch boundaries will be permitted
to facilitate the concrete removal operation.

Concrete sawn full depth to be removed shall be lifted out by means of chaipisislifor
other approved déses. The breaking of concreteptace shall not be permitted. During the
removal operations, utmost care shall be exercised to minimize disturbance and damage to the
base material, and the adjacent pavement and shoulder.

5066.2-Conditioning Existing Subbase:Prior to placing concrete in the repair area, any
subbase material that is disturbed below the desired level of cleanout shall be removed and the
patch area compacted to the satisfaction of the Engineer. Unsuitablessulaterial,
concretefeinforcing steel, and any other debris shall become property of the Contractor and
shall be legally disposed. The Contractor shall replace the removed subbase material with
concrete integral to pavement replacement. If more #maadditional 1 inch (251m) of
concrete is needed to replace subbase or subgrade material, then the additional volume of
concrete, required to fill the excavated area up to the elevation of the bottom of the existing
pavement, shall be paid for by the mupard (meter) as a semte pay item.

506.6.3Placing Concrete: Unless behind permanent closures or unless otherwise
approved by the Engineer, all excavated areas shall be patched the same day that they are
excavated. The excavated area shall be thoroughly cleanedsefriwaierial and debris and
moistened prior to # placement of concrete.

Existing pavements shall not be removed if such removal will result in concrete being
placed when the ambient air temperature is belowFR32inless approved by the Engineer.
Corcrete for partial depth repairs shall not be placed when the ambient temperature is below
40 F. The concrete temperature at the time of placement shall not be less tFraandonot
more than 95F, unless appr@d by the Engineer.

Concrete shall beaposited in the excavated area, and the free fall shall not be more than
3 feet (1 m). If the concrete does not fall into its final position in the patch, it shall be moved
by means of shovels; raking is prohibitethe concrete shall be worked with taarg spades,
or other tools to completely fill the patch area. Maximum effort will be used to ensure that the
area beneath the existing concrete pavement is completely filled. Internal vibration shall be
used.

Following the placing of the concrete, therface will be struck off to a finished grade and
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floated to a smooth finish. Finishing of the plastic concrete shall conform to the requirements
of Section 501.12 of the Specifications, except that the finaretsurface shall be textured
similar o that of the adjoining pavement.

506.6.4Straightedge Checking and Surface Correction:During finishing operations,
deviations in adjacent lanes which are also to be repaired shall not be transferrecet@ the n
construction. The Contractor shaltfiish and use straightedges to check the surface tolerance.
For patches 10 feet (3 m) or more in length, a 10 foot (3 m) straightedge shall be used. Shorter
straightedges shall be used for patches less thanti(Bfeg in length.

The minimum lengthtsaightedge shall be 6 feet (1.8 m). Section 501.12.6 shall govern
except that the shorter straightedges shall be used for shorter patches.

506.6.5Curing: Immediately after straight edging and texturing, tbaearete shall be
cured in accordance withection 501.14. Where early opening to traffic is required, insulation
mats or blankets may be used over the repairs during curing in order to accelerate strength
gain.

506.6.6Sealing Joints: When patching tw lanes simultaneously, the longitudifaiht
shall be reestablished by sawing. Joint sealing shall be done in accordance with Section 510.

506.6.7Repair of Adjacent Shoulders: Within 24 hours after completion of a patch area,
any adjacent shouldedamaged during pavement repair operaishall be reconstructed in
accordance with the requirements of the applicable section of the specifications to match the
finished shoulder grade and to the satisfaction of the Engineer. In the event traffieis to
permitted on the patch area prior exonstruction of the shoulder, the Contractor shall first
make such temporary repair to the shoulder as is necessary to avoid any hazardous condition.

506.6.8Specific Construction Methods: Construction methodspecific to each repair
type are noted ithe following sections.

506.6.8.1Type | Repairs: Where the existing joint dowel assembly is to be removed,
the existing concrete shall be sawcut full depth and removed a minimum of 1 foot (300
mm) on either igle of existing transverse joints. Minimm length of removal shall be 4
feet (1.2m) in accordance with that shown in the WVDOH Concrete Repair Details.
Multiple repairs shall be combined to make one large patch if the edges of adjacent repairs,
in the @ame lane, are less than 10 ft (3 m) apart

Oversawing into the adjacent slabs or shoulder shall be kept to the minimum amount
necessaryo ensure that full depth cuts in the corners have been achieved. All oversawing
shall be cleaned and filled with ap@oved joint sealing material meeting tlrequirements
of Section 708.3.

Any areas damaged during concrete sawing and removal operations shall be repaired
to the satisfaction of the Engineer by extending the patch boundary or repairing spalls at
theContr a c texpendes Spalls greater thanrigh (6 mm) wide and 2 inches (50 mm)
long and more than ¥z inch (13 mm) deep below the pavement surface shall be repaired
using an approved epoxy mortar. The patch boundary shall be extendesklwing the
limits of the patch beyond the spalled area mvhpalls greater than 1 inch (25 mm) wide
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and 12 inches (300 mm) long and more than ¥ inch (13 mm) deep below the pavement
surface are created by the pavement removal operation.
A bond breaking material, appravey the Engineer, shall be placed atltdmgjitudinal
joint for Type | patches as shown in WVDOH Concrete Repair Details. Acceptable bond
breaking materials include white pigmented curing compound, roofing felt, and tar paper.
Where dowels are requireldoles slightly larger than the diamet#rthe dowels shalll
be drilled 9 inches (225 mm) into the face of the existing slab startidg éches (150
300 mm) from either edge and then onridéh (300 mm) centerd-ole diameters shall be
1ul6 mm)largérihanghe dowel bar diametdren using epoxy material to anchor
the dowels, and hole diameters shall be 0.20 to 0.25 in. (5 to 6 mm) larger than the dowel
bar diameter using when cementitious grout to anchor the dowkésnumber of dowels
per joint shall be as shown in the WVDOH Qwete Repair Details. The holes shall be
located at a depth as shown in the WVDOH Concrete Repair Details. The dowels shall be
carefully aligned (within ¥ inch (6 mm) over g&dot (300 mm) length) with the dirgon
of the pavement and parallel to tp&ane of the surface.The drilled holes shall be
thoroughly cleaned with compressed air to remove all dust, dirt, loose material and
moisture. An approved quick setting, neshrinking cementitious grout or epoxgteesive
shall be used to anchor the dosvéh the holes. Before installing dowels, place the
anchoring material (cementitious grout or epoxy adhesive) in the back of each hole. This
ensures that the anchoring material flows out around each bar, fullsirnada Do not
coat one end of the baith anchoring material and then insert the bar into the inthe
air pressure inside the hole will force the anchoring material back out of the hole, leaving
a void around the baDipping of the dowels into thenchoring material (cementitious or
epoxy), prior to insertion into the holes, is not permitted. The holes shall be filled from the
back to the front with the anchoringaterial priorto insertion of the dowel. The anchoring
material shalbe put into he hole in sufficient quantity so that emthe bar is inserted, the
anchoring material completely fills the annular space around the dowel. Rotate the dowel
bar one full revolution while inserting it into the hole. The holes shall be completely filled
with the anchoring material around the adisvso as to minimize vertical movement of the
dowels and ensure that the dowels are permanently fastened to the existing concrete. A
grout retention ring shall be used around all dowels, as shown in the WVDOHe&onc
Repair Details. The end of the bathat extends into the repair area should have a bond
breaker applied to it to prevent bonding with the patch material. This bond breaker may
be applied at the manufacturer or field applied.
After installation, thevertical and horizontal skewness of tte@wvels shall be checked.
If more than 3 dowels per joint are misaligned by more thani86(5 mm) over a9
inch (230 mm) length, the repair boundary shall bsawed 1 foot (300 mm) back from
the existing repa boundary, and dowels shall beinstdled. Type | patches less than 6
feet in length shall require-24 rebar placed transversely as noted in the Standard Detail.
This work shall be done at the Contractoro
The surface edges of gatches shall be tooled, formed and/or sawed clahed to
result in a properly dimensioned reservoir for sealant. All transverse and longitudinal joints
at pavement repairtr | ocati ons shall be S €
recommendations urds otherwise approved by the Engineer.
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506.6.82-Type Il Repairs: Full lanewidth partial depth repairs at transverse joints
and cracks and at longitudinal joints 12 feet or more in length shall be a minimum of 18
inches (450 mm) wide, with the veridace of the repair being no less than 6 in¢h&e
mm) from the crack or the joint. Partial depth repairs shall be sawed a minimum depth of
2 inches (50 mm) around the perimeter of the patch area to provide a vertical face at the
edges unless remova to be performed with milling operations. Agptable milling
operations shall provide neat vertical faces and be approved by the Engineer. Concrete
within the patching area shall be broken out with a pneumatic hammer not heavier than a
35-pound classmby other methods approved by the Engineer. eEshglls greater than ¥4
inch (6 mm) wide and 2 inches (50 mm) long and more than ¥z inch (50 mm) deep below
the pavement surface shall be repaired using an approved epoxy mortar. The patch
boundary shall bextended by rsawing the limits of the patch beyd the spalled area
when spalls greater than 1 inch (25 mm) wide and 12 inches (300 mm) long and more than
% inch (13 mm) deep below the pavement surface are created by the pavement removal
operation.

The area of failure shall be removed by equipment Wi not damage the adjacent
sound pavement. The exposed faces of the concrete shall be free of loose patrticles, olil,
dust, and other contaminants before placement of patch material. Immediately prior to
placement of the concrete patch, all exposedmia faces within the patched area shall
be cleaned by sandblasting, then airblasting, then coated with an approved epoxy bonding
compound per the manufacturer ds rvedgjuwtmmend a
prior to placement of the concrete bamglagent. The fresh concrete shall be placed in the
repair area while the epoxy bonding compound is still tacky. If the epoxy bonding
compound is no longer tacky immediately prior to placement of the ¢msdrete, then all
surface contaminants shall lnoved, and another coat of epoxy bonding compound shall
be reapplied.

Any crack or joint within the limits of, or adjacent to, the partial depth repair shall be
re-established by forming with an acceg&almaterial in order to follow the crack or joint
alignment. The method and material used testblish the crack or joint shall be
approved by the Engineer. However, at joint repairs, sawcutting through tale bttt of
the repair area may be usedubly re-establish the joint being repaired. ditionally, the
Contractor shall saw and seal existing joints and cracks, involving partial depth repairs, in
accordance with Section 510.

506.6.8.3Type lll Repairs: A" Tur ned Down Edgesejointegnchi r s a
cracks shall extend no more tha@ ihches (300 mm) into the slab from the edge of
pavement whether at the outside or along an interior longitudinal joint. Concrete within
the patching area shall be broken out with a pneumatic hammer aoeh#an a 35
pound class or by other methodspeoved by the Engineer. The area of failure shall be
removed by equipment that will not damage the adjacent sound pavement.

Number 4 tie bars, 10 inches (250 mm) in length, shall be inserted into theedxpo
vertical faces within the repair area. Orsr bBhall be placed per ofieot (300 mm) of
exposed face, or fraction thereof, on each side of the transverse crack or joint. The bar(s)
shall be inserted at midepth of the slab, allowing for five inchés25 mm) of length to
extend into the area to epaired. The hole(s) for placement of the tie bar(s) into the
exposed vertical face of the slab shall be slightly larger than the diameter of the bar and
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shall be drilled at an angle in order to allow ¢ill clearance. Hole diameters shall be

1 u 1.6(1.6imm) larger than the bar diameter when using epoxy material to anchor the
bars, and hole diameters shall be 0.20 to 0.25 in. (5 to 6 mm) larger than the bar diameter
using when cementitious grout tocdnor the bars Additionally, a minimum clearanoef

one inch shall be maintained around the hole for placement of con€tetadrilled holes

shall be thoroughly cleaned with compressed air to remove all dust, dirt, loose material and
moisture. An appraed quick setting, neshrinking cementitious g or epoxy adhesive

shall be used to anchor the bars in the hoBsfore installing bars, place the anchoring
material (cementitious grout or epoxy adhesive) in the back of each hole (see Figure
506.6.8.). This ensures that the anchoring material lasut around each bar, fully
encasing it. Do not coat one end of the bar with anchoring material and then insert the bar
into the holé the air pressure inside the hole will force the anchoring mateckldd of

the hole, leaving a void around the b&ipping of the bars into the anchoring material
(cementitious or epoxy), prior to insertion into the hole is not permitted. The holes shall
be filled from the back to the front with epoxy or grout ptminsertion of the bar. The
anchoring materiaghall be put into the hole in sufficient quantity so that when the bar is
inserted, the anchoring material completely fills the annular space around the bar. Rotate
the bar one full revolution while insemg it into the hole. The holes shall be compiete

filled with the anchoring material around the bars so as to minimize vertical movement of
the bars and ensure that the bars are permanently fastened to the existing concrete. The bar
should be bent prido insertion into the grouted hole such thatekposed portion of the

bar within the area being repaired shall be parallel with the pavement surface. No bars
shall be placed in a manner that would interfere with free movement of the joint or crack
being repaired and restablished.

The exposed faseof the concrete shall be free of loose patrticles, oil, dust, and other
contaminants before placement of patch material. Immediately prior to placement of the
concrete patch, all exposed concrete facebinvithe patched area shall be cleaned by
sandblasng, then airblasting, then coated with an approved epoxy bonding compound per
the manufactureros recommendati ons. Al l
placement of the concrete bonding agent. ffé&h concrete shall be placed in the repair
areawhile the epoxy bonding compound is still tacky. If the epoxy bonding compound is
no longer tacky immediately prior to placement of the fresh concrete, then all surface
contaminants shall be removed, ambther coat of epoxy bonding compound shall be
reapplied.

Any crack or joint within the limits of, or adjacent to, the repair shall kestablished
by forming with an acceptable material in order to follow the crack or joint alignment.
However, at joihrepairs, sawcutting through the falépth of he repair area may be used
to fully re-establish the joint being repaired. The method and material useddtaigish
the crack or joint shall be approved by the Engineer. Additionally, the Contraelbr sh
saw and seal existing joints and cracks, imwg partial depth repairs, in accordance with
Section 510.

506.7RIDE ACCEPTANCE:

As soon as the concrete has hardened sufficiently, the pavement surface shall be tested with
a 10 foot (3 m) straightedge. The straightedge shall be placed in sueqassitions parallel to
the road centerline, matching existing wheel paths. Areasispaleviations (either high or low)
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of more than % inch (6 mm) in 10 feet (3 m) shall be marked and corrected down with approved
grinding equipment to an elevation whahe surface deviations will not be more than ¥4 inch in
10 feet (3 m). All joint seatig operations shall be performed after any grinding operations.

In the event that the deviation cannot be corrected to ¥4 inch (6 mm) or less (either high or
low) in 10 feet (3 m), the areas shall be removed and replaced at the discretion of the Engineer
at the Contractorodés expense. All areas or se
in length or less than full width of the traffic lane involvedny remaining portion of the slab
adjacent to the joints that is less than 6 fe&t (1) in length shall also be removed and replaced.
Where concrete repairs are made that are to be overlayed, the smoothness criteria is waived for the
concrete repair.

506.8METHOD OF MEASUREMENT:

The quantity of concrete pavement repair to be paid for will be the number of square yards
(meters) complete in place and accepted for all Type | and Type Il repairs.

Additional concrete required to fill the excavatedsang to the elevation of the batn of
the existing pavement for Type | repairs, as outlined in Section 506.6.2, shall be paid for by the
cubic yard (meter).

For Type lll repairs, each location complete in place and accepted will be paid for.

506.9BASIS OF PAYMENT:

The quantity of cocrete pavement repair, determined as provided above, will be paid for
at the contract unit price and shall constitute full compensation for the furnishing, hauling, and
placing of all materials, saw cutting pavement tordgpired depth, the removal adisposal of
old concrete, preparing of sublayer, furnishing and installing steel dowels, furnishing and installing
reinforcing steel as specified, furnishing, placing, finishing, and curing the concrete, cleaning and
sealingjoints, patch area protectioand for all other materials, labor, tools, equipment, and
incidentals necessary to complete the item.

506.16PAY ITEMS:

ITEM DESCRIPTION UNIT
506002003 |[Concr et e Pavement Re|Square Yard (Meter)
506002004 | ConcretePavement Repair, Type I Square Yard (Meter)
506002005 | Concrete Pavement Repair, Type I Each
506003* Additional Concretdor Type | Repair Cubic Yard

*  Sequence number
ithi cknessodo shall be in inches
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DIVISION 600
INCIDENTAL CONSTRUCTION

SECTION 601
STRUCTURAL CONCRETE

601.2 MATERIALS:

DELETE THE SECOND PARAGRAPH IN THE SUBSECTION AND REPLACE WITH
THE FOLLOWING:

Class H Concrete RequirementsT he total concrete constituents shall contribute less than
0.10% watersolublechloride ion by weight of cement. The Contractor shall use only one brand
and/or source for any concrete constituent. The Contractor shall obtain a written statement from
the manufacturer of the silica fume admixture that confirms the compatibflithe material
combination and the sequence in which they are combined. The written statement, along with the
results of all required tests, shall be furnished to the Engineer prior to thewreeeting.

DELETE POZZOLANIC ADDITIVES (THE 1% LINE) AND FOOTNOTE *** FROM
THE TABLE AND REPLACE WITH THE FOLLOWING:

MATERIAL SECTION OR SUBSECTION
Supplementary Cementitious Materials (SCM)* 707.4

***  The use of a Supplementary Cementitious Material (SCM) will not be permitted wl
blended hydraulic cemerng used. For the purposes of cement material substitution
SCMs, Type IL cement shall not be treated as a blended cement, and a SCM may be u
Type IL cement. Unless otherwise permitted by the Engineer, only one séar&CM shall
be used irany one structure.

DELETE THE FOURTH PARAGRAPH IN THE SUBSECTION AND REPLACE WITH
THE FOLLOWING:

Shipping and Storage of SCMs: SCMs shall be shipped from only those sources
approved by the Division. Bulk SCMs shall &tered at the job site in weatiproof bins. SCMs
from different sources or from different lots at the same source shall be stored separately.

601.3 PROPORTIONING:

DELETE THE SECONDAND THIRD PARAGRAPHS IN THE SUBSECTION AND
REPLACE WITH THE FOLLOWING:

Class H concrete shall conisig a homogeneous mixture of cement, fine aggregate, coarse
aggregate, silica fume admixture, fly ash or slag cement, chemical admixtures, and water.

Establishment of mixture proportions shall be coordinated with the manufacturersdfadhe
fumeadmixure.
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601.3.2Mix Design Requirements:

DELETE TABLE 601.3.1A AND REPLACE WITH THE FOLOWING:

TABLE 601.3.1A {US CUSTOMARY}

[Z:e;;rlr?grsss?\)/iy g:rrr?::mt Maximum Water| Standard Size of | Entrained

Class of Content Coarse Aggregae*** Air

Strength Factor
concrete
Pounds per Squa Ibs./c.y. * Ib. of water / Ib. @ Number Percent
inch A cement **

A 3500 682 0.51 7,78, 0r8 7.5

K 4000 658 0.44 57, 67 7.0

B 3000 564 0.49 57, 67 7.0

C 2500 494 0.58 57, 67 6.0

D 2000 400 0.62 57, 67 5.5

See Table
H 4000 601.3.1C 0.40 57,67 6.5
DC 4500 705 0.44 7,78, 8 6.0
TABLE 601.3.1A {METRIC}

E?:rlrg]’grezzgsli:\)/?ay (-Zr:r:"?:rgt Maximum Water| Standard Size of | Entrained

Class of Content Coarse Aggregate**  Air

Strength Factor
concrete

Mpa Kgrg?,[ cu L/Kg o*f*cement Number Percent

A 24 404 0.51 7,78, 0r8 7.5

K 28 390 0.44 57, 67 7.0

B 21 335 0.49 57, 67 7.0

C 17 295 0.58 57, 67 6.0

D 14 235 0.62 57, 67 5.5

See Table
H 28 601.3.1C 0.40 57,67 6.5
DC 31 418 0.44 7,78, 0r8 6.0

*%*

*kk

An equal mass of a SCM may be substituted for Portland cement up to the maximum ar

Table 601.3.1B. Only one SCMggrmitted in a mix design, except for Class H concrete. The
cement factor of Class H concrete shall consist of Option 1 or Opfiem2Table 601.3.1C. Tl
Contractor may choose either option.
When using a SCM, masses of thesaterials shall be considered as cement for purpos
establishing maximum water content.

A number 67 coarse aggregate may be used in Class DG:tgrmovided the Engineer apprc
the use of that size aggregate for the specific project on vithiho be used. That approval \
depend on the minimum spacing of the reinforcing steel in the drilled caisson.
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DELETE TABLE 601.3.1B AND TABLE 601B.1C AND REPLACE WITH THE
FOLLOWING:

TABLE 601.3.1B

Material Class of Concrete Quantity
Fly Ash All Classes Except H 20%
Slag Cement All Classes Except H 50%
Silica Fume All Classes Except H 8%

TABLE 601.3.1C

Option Cement Fly Ash Slag Cement Silica Fume
1 470 Ibs. (213 kg)| 132 Ibs. (60 kg) 30 Ibs. (13.6 kg)
2 423 Ibs. (192 kg) 1951Ibs. (88 kg) | 30 Ibs. (13.6 kg)

ADD THE FOLLOWING SUBSECTION:

601.3.1.1Mix Design Using Potentially Reactive AggregateAlkali-Silica Reaction
(ASR) is a reation between the alkali hydroxide in concrete pore solution and reactive
forms of silica in the aggregate. The reaction forms a gel that swells when moisture is
present and may cause deleterious expansion within tioeete.

The Division will sample agggate according to MP 700.00.06 and test fine aggregate
and coarse aggregate in accordance with AASHTO T 303 to determine the reactivity class
of aggregate. The reactivity class for each aggregate source willdzedisthe MCS&T
web page under Divisio Approved Source/Product Listing (APL) for aggregate. If the
reactivity class of an aggregate Source is not listed on the APL, the Division will test fine
and coarse aggregate from the Source, in accordance with ABSH303, to determine
the reactivity tass of the aggregate prior to its use on any WVDOH project. If one or both
of the aggregates (coarse or fine) used in a concrete mix are reactive (R1, R2 or R3),
preventive measures are required as specified in se@fin.3.1.1.1.4. The Division will
teg Aggregate Sources on ayBar cycle in accordance with AASHTO T 303.

Aggregate Suppliers may have their fine aggregate and coarse aggregate tested in
accordance with ASTM C1293 at a Division approved lab (an AASHGedited Lab,
accredited for ASTM € 2 9 3) at the Aggregate Supplier:¢
shipping of all aggregate shall be witnessed by a representative of the Division. Aggregate
Suppliers may also submit results of ASTM C1293 tests which vezfermed by another
State DOT lab. Theesults of ASTM C1293 testing and the resulting determination of the
reactivity class of aggregate shall supersede the reactivity class of aggregate, as determined
by the Division, when tested in accordance with AASHT 303. ASTM C1293 test will
beconsdered valid for 5 years from the date of testing.

This requirement applies to all permanent concrete structures on WVDOH projects.

601.3.1.1.1Selecting Preventive Measures For ASRThe level of prevention shall
be determined by considering the classkconcrete, precast concrete member, prestressed
concrete member, the degree of aggregate reactivity and the level of alkalis from the
Portland cement. The different levels of prevamere shown in Table 601.3.1.1.1.3.
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601.3.1.1.1.4Aggregate Reactity: The degree of ASR reactivity of an aggregate
will be determined as outlined in 601.3.1.1. Aggregattivity classes are given in Table
601.3.1.1.1.1 If the coarse and fine aggites in a mix design are of different reactivity
classes, the levef prevention shall be selected for the most reactive aggregate type in the
mix.
TABLE 601.3.1.1.1.1
Classification of Aggregate Reactivity

Aggregate o 14-Day Expangion 1-Year Expansion whep
Reactivity Description of_ _ when tested in tested in accordance wit
Class Aggregate Reactivityy accordance with ASTM C1293
AASHTO T 303, %
RO Non-Reactive 00.10 00. 04
R1 Moderately Reactivef >0. 10 t o >0.04 to
R2 Highly Reactive >0.30t000 . 4 >0.12 to
R3 Very Highly Reactive >0.45 >0.24

601.3.1.1.1.4 evel of ASR Risk: Determine the level of ASR risk occurring in a
structure by considang the aggregate reactivity class in Table 601.3.1.1.1.2.

TABLE 601.3.1.1.1.2
Aggregate

) RO R1 R2 R3
Reactivity Class
Level of ASR Risk| Risk Level O Risk Level 1 | Risk Level 2| Risk Level 3

601.3.1.1.1.3 evel of Prevention: The level of prevention tpired is determined
from Table 601.3.1.1.1.3 by considering the risk of Af&étn Table 601.3.1.1.1.2 in
different classes of concrete, precast concrete member and prestressed concrete member
(Section 603).
TABLE 601.3.1.1.1.3
Determining the Level of Prewtion

Level of ASR Classes of Concrete Cpcrﬁgfesté Prestressed
Risk D | ABC,K HDC Member Concrete Member

Risk Level O \% \% \%

Risk Level 1 w X Y

Risk Level 2 X Y Z

Risk Level 3 Y Z See footnote**

** |t is not permitted to construct mteessed concrete members (Section 603) with Aggregate Reau
Class of R3. Measures must be taken to reduce the level of risk in these circumstances by sele
aggregates only from the Reactivity Classes of/RQ,or R2.

601.3.1.1.1.Requirements for Various Prevention Levels:These requirements

shall apply to all classes of concrete except Class H. The prevention levels for Class H
concrete is specified in section 601.3.1.1.1.5.
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601.3.1.1.1.4Prevention Level V: No special measures red¢o be taken for
prevention level V.

601.3.1.1.1.4Preventions Level W, X and Y If it is determined that prevention
level W, X, or Y is required, there are two options for prevention aswsll|

Option 1: Limiting the Alkali Content of the Concrete: Table 601.3.1.1.1.4.2a
prescribes maximum permissible concrete alkali contents in a concrete mix. The alkali
content of concrete is calculated on the basis of the alkali contributed by the Portland
cement alone.
TABLE 601.3.1.1.1.4.2a
Maximum Alkali Cortents in Portland Cement Concrete
to Provide Various Levels of Prevention

Prevention Maxi mum Al kal i Cont €
Level kg/m3 Ib/yd?3
\% No limit No limit
wW 3.0 5.0
X 2.4 4.0
Y 1.8 3.0

Note: The alkali content of the concrete is calculated by multiplying
Portland cement content of tleencrete by the alkali content of tt
Portland cement. The alkali content of all approved cement sourt
listed on the WVDOH list of Certified Portland @ent Mills. For
example, for concrete containing 550 Ib/yd3 of Portland cement, w
has an al kal i c ont e n tlkalioconter@ of &2
concrete is 550 X 0.82/100 = 4.51 IblytNa Oe . S CMs
alkalis; however, the use of SQMually increases the amount of alka
bound by the hydrates and thus reduces the available alkali cont
the concrete. Thus, thalkalis present in SCMs do not need to
considered when calculating the alkali content of the conc
However, the kali content of the SCM shall not exceed the limits gi\
in Table 601.3.1.1.1.4.2b. The alkali content of all approved S
source isikted on the WVDOH approved list of SCMs.

Option 2: Using Minimum Supplementary Cementitious Materials (SCM) based on Level

of Prevention. Utilize a minimum mass replacement level from Table 601.3.1.1.1.4.2b
below.
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TABLE 601.3.1.1.1.4.2b
Minimum Replaement Level of SCM (percentage by masserhentitious material)

Type of SCM AS”gill\l/IE (ONn;:}Cr)]te;) f Level W Level X Level Y

Fly ash** 03.0 15 20 25Hxk
(Cao O >3. 0, ( 20 DG Not Allowed
Slag Cement 01.0 25 35 50

. 1.2 xLBA 1.5 x LBA 1.8 x LBA
Silica .
Fume*** 01.0 or or or
2.0 x KGA 2.5 x KGA 3.0 x KGA

* Thealkali content of all approved SCM sources is listed on the WVDOH approved list of SCMs (Al

the alkali content of an SCM source is not listed on the APL, the Division will test the SCM from the
to deermine the alkali content prior to itse on any WVDOH project.

*x The CaO content of approved fly ash sources is listed oWWiBOH approved list of fly ash (APL). I
the CaO content of a fly ash source is not listed on the APL, the Division withtedly ash from the
source tadetermine the CaO content prior to its use on any WVDOH project.

rkk The minimum level of silica fume (as a percentage by mass of cementitious material) is calculate
basis of the al kal ireté ¢toatrib@ed )by tleePartiaedrcémerd &nd expresst
Ib/yd® (LBA in Table601.3.1.1.1.4.2b LBA is calculated by multiplying the cement content of 1
concrete in Ib/yd3 by the alkali content of cement divided by 100. For example, for a concretargpr
500 I b/ydj of cement with an equivalent aboR
x 0.81/100 = 4.05 Ib/yd3. For this concrete, the minimum replacement level of silica fume for Lev
1.8 x 4.05 = 7.3 percent. Regardlesshef talculated value, the minimum level of silica fume shall no
less than 7 percent when it is onletinod of prevention. Mix design with silica fume > 8% shall
reviewed and approved by the Engineer.

*kk%k

Mix designs with minimum 25% of fly ash dhhke reviewed and approved by the Engineer.

Note: The minimum replacement levels in Table 601.3.1412b are appropriate for use with Portland cem
of moderate to high alkal:. contents (0.71

recommendations for adjusting the level of SCM when the equivalent alkali content of the Portland
is above or below this range. The replacement levels should not be below those given ii

601.3.1.1.1.4.2b for prevention level W, regardless of the equivalent alkali content of the Portland

TABLE 601.3.1.1.1.4.2c
Adjusting the Minimum Level bSCM Based on the Alkali Content of the Portland Cement

Alkali Content

(Na Oe) * Level of SCM
d0. 70 Reduce the minimum amount of SCM required in Té
) 601.3.1.1.1.4.2b by one prevention level.*
>0. 70, O} Usethe minimum levels of SCM requiredTiable 601.3.1.1.1.4.2
». | Increase the minimum amouof SCM required in 601.3.1.1.1.4.]
>1.00, O :
by one prevention level.
>1.25 Not permitted to be used in PCC

* The alkali content of all approved cement sources is listed on the WVDOHGsttified Portland Cemen
Mills (APL). If the alkali content of a ceemt source is not listed on the APL, the Division will test
cement from the source to evaluate alkali content prior to its use on any WVDOH project.

*x The SCMreplacement levels should not be below those required in Table 601.3.1.1.1.4.2b fotiqme
level W, regardless of the equivalent alkali content of the Portland cement.
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601.3.1.1.1.4FPrevention Level Z: If it is determined that preventiolevel Z is
required, |limit the maxi mum 34I8kgat)plusucs® nt ent
the minimum SCM replacement level shown for level Y in Table 601.3.1.1.1.4.2b.

The mix design for Prevention Level Z shall be reviewedsguioved by the Engineer.

601.3.1.1.1.5Requirements for Various Prevention Levels for Class H Concrete:
6013.1.1.1.5.1Prevention Level V: No special measures need to be taken for
prevention level V.

601.3.1.1.1.5Prevention Level X: The contrator may choose Option 1 or Option
2 from Table 601.3.1C. The alkali content of cement shall not exceed 1.2&%alkali
level of fly ash shall not exceed 4.5% in option 1. The CaO of the fly ash must be limited
to a maximum of 18% in option 1. The alkkgvel of slag cement shall not exceed 1.00%
in option 2. The alkali level of silica fume shall not exceed 2@ option 1 and option
2.

601.3.1.1.1.53revention Level Y: The contractor may choose Option 1 or Option
2 from Table 601.3.1C if the alkaontent of cement does not exceed 1.00%. The alkali
level of fly ash shall not exceed 4.5% in option 1. Ta® of the fly ash must be limited
to a maximum of 18% in option 1. The alkali level of slag cement shall not exceed 1.00%
in option 2. The allali level of silica fume shall not exceed 1.00% in option 1 and option
2.

601.3.1.1.1.5Prevention Level Z: The contractor may choose Option 1 from Table
601.3.1C if the alkali content of cement does not exceed 1.00% and the alkali level of fly
ash des not exceed 3.00%. The contractor may also choose Option 1 from Table 601.3.1C
if the alkali content of cemémloes not exceed 0.85% and the alkali level of fly ash does
not exceed 4.5%. The CaO of the fly ash must be limited to a maximum of 18%.

The contractor may choose Option 2 from Table 601.3.1C if the alkali content of
cement does not exceed 0.85%. ThHalallevel of slag cement shall not exceed 1.00%.
The alkali level of silica fume shall not exceed 1.00% in option 1 and option 2.

601.3.11.1.6Evaluation of the effectiveness of SCM to prevent deleterious
expansion: The contractor may evaluate the effeeness of an SCM in the reduction of
expansion in accordance with ASTM C1567*, when a reactive aggregate(s) is (are) used
in a concrete i, at a Division approved lab (an AASHTO accredited Lab, accredited for
ASTM C1567) at t he csampting and shippiny f albaggregates e . T
shall be witnessed by a representative of the Divisigk6TM C1567 test will be
considered valid fio5 years from the date of testing.

If both of the aggregates (coarse and fine) used in a concrete mix are r@RttiRR
or R3), the contractor shall evaluate the effectiveness of SCM for both of the aggregates
separately. When the same source matérialproposed for the use both as coarse and as
fine aggregate, test only a selection of the reactive fine aggregatactive coarse
aggregate, unless there is reason to expect that the coarse aggregate has a different
composition than the fine aggregair viceversa. The combination of cement, SCM and
aggregate that expand less than 0.10% at 16 days after eaitbegconsidered as meeting
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the ARequirements for Various Prevention Lc¢
H concrete. The evaation with the higher percentage of SCM replacement shall be
selected for the minimum replacement level of SCMpi@vention level in a mix design

using potentially reactive aggregate.

When more than one mix design, for the same Producer/Suppliehnstsa for
evaluation, only one evaluation of the effectiveness of an SCM in the reduction of
expansion in accordaa with ASTM C1567 testing data, as outlined in paragraphs first
through four of this sulsection, will be required for that entire group roix designs
(except Class H) if all of the mix design in that entire group of mix designs have the same
combinationof cement, SCM and aggregate sources.

The alkali level of fly ash shall not exceed 4.5%he alkali level of slag cement shall
not exceed 1.00%The alkali level of silica fume shall not exceed 1.00Bix designs
with minimum 25% of fly ash shall beviewed and approved by the Engineer. Mix design
with silica fume > 8% shall be reviewed ampgproved by the Engineer.

*  Modify the w/c ratio of the mortar used in the ASTM C1567 test to 0.50.
** Same source material appliestame Limestone, Diabaseyug)tzite and Basalt source

601.3.2Field Tolerances and Adjustments:
601.3.2.1Consistency:

DELETE FOOTNOTE * OF TABLE 601.3.2 AND REPLACE WITH THE
FOLLOWING:

TABLE 601.3.2 CONSISTENCY

*  If the consistency exceeds the target value plus one ibahif®, the Contractor shall take immedial
steps to reduce the slumpsafcceeding loads by making necessary adjustments in the mixture.
Contractor will be allowed a reasonable time for the trucks already on the road for a central |
truck mix opeation. Failure to comply will be cause for rejection of the concreteeltonsistency
exceeds the target value plus 1 % inches (43.75 mm), the concrete will be rejected.

601.3.2.3Yield:
ADD THE FOLLOWING SENTENCE TO THE END OF THE THIRD PARAGRAPH

The Division shall perform Yield tests randomly throughout the progress of work to
verify the accuracy of the Contractords te

601.4TESTING:
601.4.2Contractor's Quality Control:

DELETE THE CONTENTS OF SUBSECTION AND EPLACE WITH THE
FOLLOWING:

Quality control of the structural concrete is the responsibility of the Contractor as
designated in MP 601.03.50. The Contractor shall maintain equipment and qualified
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personnel, including at least one certified Portland cement concretécianhwhoshall direct

all field inspection, sampling and testing necessary to determine the magnitude of the various
properties of concrete governed by the Specifications and shall maintain these properties
within the limits of this Specification.The @ n t r & petsannebwho conducts the field
sampling and testing shall be a certified Portland Cement Concrete Inspector. The quality
control plan designated in MP 601.03.50 shall be submitted to the Engineer at the
preconstruction conference. Work dhadt begn until the plan is reviewed for conformance

with the contract documents.

A certified Portland cement concrete (PCC) Technician shall be present at the Concrete
Supplier during all batching operations and shall directly oversee those batpeiagians
and any subsequent necessary mix adjustments. A certified PCC technician may perform this
work from an alternate remote location, provided that the PCC Technician uses District
approved concrete QC batching software to directly oversee alliftgtoperaibns and
perform any subsequent necessary mix adjustments. The details of this remote monitoring
shall be outlined in the Quality Control Plan for plant operations.

The Contractor shall provide a copy of the quality control test results Sughdierof the
concrete which was tested within 48 hours of the completion of the test.

Any Agency or Laboratory which tests Contractor Quality Control concrete compressive
strength specimens, that may be used for acceptance by the Division, shall be evalited b
Cement and Concrete Reference Laboratory (CCRL) and certified by the Diasioeeting
the all the requirements of ASTM C1077 pertaining to testing concrete cylinders, as outlined
in Section 4.2 of MP 601.03.50.

601.5EQUIPMENT AND TOOLS:
601.52-Batching Plant And Equipment:
601.5.2.3Scales:

DELETE THE SECONIPARAGRAPH IN THE SUBSECTION AND REPLACE WITH
THE FOLLOWING:

Scales shall be inspected and sealed as often as the Engineer deem necessary to ensure
their continued accuracy. The @wactor shall have on hand not less than ten 50 Ib. (22.68
kg) weights for frequent testing of all scales.

601.6 HANDLING, MEASURING, AND BATCHING OF MATERIALS

DELETE THE SECOND, THIRD, AND FOURTH PARAGRAPHS IN THE
SUBSECTION AND REPLACE WITH THE FOLOWING:

When silica fume densified powder is used, deesified powder shall be weighed using
an approved cement scale or standard 25 Ib. (11.3 kg) or 50 Ib. (22.6 kg) full bags may be
substituted. Batching tolerance for the cement plus densified pediibe 1.0%.

Batching and mixingecommendations for bulk and bagged densified silica fume are
provided in the Silica Fume User 6s Manual whi ¢
(Report Number FHWAF-05-016).
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These recommendations inckughrocedures to be used when the dyedix Supplier
desires to add silica fume, which is supplied in repulpable bags, into the mix. If these
recommendations are followed, and the Relslaly Supplier can satisfactorily demonstrate to the
Engineer, by meand testing and wesieving a trial bch (see section 7.3.6 of the Silica Fume
User 6s Manwual ), that there are no fragments
the restriction in section 501.7, concerning the addition of the SCM packagtagahanay be
waived.

601. #FMIXING :

DELETE THE CONTENTSOF SUBSECTION AND EPLACE WITH THE
FOLLOWING:

Concrete may be centralixed, truckmixed, or shrinkmixed as defined in AASHTO M
157 and will be designated as readixed concrete. The produeti of readymixed concrete
shall meet the applicable requirements of AASHTO M 157, paragraphs ten and eleven, except as
otherwise specified.

Concrete for incidental construction items may be made by volumetric batching and
continuous mixing as designatéd ASTM C 685, except as lotrwise specified. Concrete
produced by this method will not be permitted in bridge, box culvert, pavement, or retaining wall
construction.

When a truck mixer or agitator is used for transporting concrete, the concrete shall be
delivered to the site of evk and discharge completed within one and-bak hours after the
addition of the cement to the aggregates. Each batch of the concrete delivered at the job site shall
be accompanied by a batch ticket that contains complatkibgtinformation, includig the batch
weights (or batch volume, in the case of water) of all materials in that batch of concrete. In adverse
weather or under other conditions contributing to quick stiffening of the concrete, or when the
temperature of & concrete is 85° F (30° @) above, the time between the introduction of the
cement to the aggregates and the discharge shall not exceed one hour. When a truck mixer is used
for the complete mixing of the concrete, the mixing operation shall begimwaitte hour after the
cementhas been added to the aggregate.

When placing concrete at remote locations, due to excessive haul time to the site of work
from the closest approved batch plant, and when discharge of the concrete within the time limits
specified in the previous paragtas not possible, or in other circumstances when approved by
the Engineer, a concrete mix that includes a hydration control stabilizing admixture may be used
to extend the allowable concrete discharge time. The subject comaibeteontaining this
admixture must be approved in accordance with section 601.3.1, and the hydration control
stabilizing admixture must be approved in accordance with section 707.15. When conditions are
such that a hydration control stabilizing admixtuseused, the allowable tenbetween the
introduction of the cement to the aggregates and discharge of the concrete shall be increased to
three hours. The limit of 300 maximum revolutions (pertaining to truck mixers or agitators)
specified in AASHTO M 157nay be waived when hydrati control stabilizing admixtures are
used, provided that no additional water is added prior to discharge of the concrete. A single batch
of concrete containing a hydration control stabilizing admixture may not be dischargeare®n
than one projectWhen a mix, containing a hydration control stabilizing admixture is used, and
that mix has been approved for the thheer discharge time, the reduced discharge time required
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when concrete temperatures are 85 °F (30 °C) or aboslespecified in the thirdgragraph of this
subsection, shall not apply, provided that the concrete supplier has adjusted the hydration control
stabilizing admixture dosage rate to account for that higher concrete temperature.

The addition of water aftecompletion of initial mixng will not be permitted, except that
when concrete is delivered in truck mixers, additional water may be added to adjust to a specified
consistency. In this event, a minimum of 20 additional revolutions of the truck mixeratrum
mixing speed shall be gqaired before discharge of any concrete; the maximum allowable time
between the addition of the cement to the aggregates and the discharge of the batch shall not be
exceeded. Concrete that is not within the specified consisliemtyat the time of plageent shall
not be used. When superplasticizer is used to adjust the consistency of a mix at the job site, as
outlined in Section 601.3.2.1, water may still be used to adjust the consistency of the mix prior to
the job site additin of superplasticizer, bub additional consistency adjustment of that mix with
water shall be permitted after the job site addition of superplasticizer. The additional consistency
testing required in Section 601.3.2.1 applies each time that supeipé&ss added at the jolies.

When superplasticizer is used to adjust the consistency of a mix at the batch plant, but not at the
job site, as outlined in Section 601.3.2.1, additional consistency adjustment of that mix with water
at the job site sha#itill be permitted.

For all classes of concrete except Class H and concrete for specialized overlays, the total
amount of water in a concrete mix, including any water added at the job site, shall not be more
than the amount which would cause the watament ratio (w/c) of tht concrete mix to exceed
the w/c which corresponds to the Mix Design Approved Strength, as outlined in Section 5.4 of MP
711.03.23. The maximum water amount shall also be shown in Attachment 4 or 5 of MP 711.03.23
for all approvedconcrete mix designsHowever, under no circumstances shall the w/c in Table
601.3.1A be exceeded.

Shrinkmixed concrete is a reagyixed concrete which is initially and partially mixed in
a central mix plant and lastly mixed to completion in a truckemixhile in transit toor after
arrival at the job site. Shrinkixed concrete will be allowed for use in the work if specified in
the Contract.

601.8FORMS:
601.8.7 Removal of Forms and Construction of Superimposed Elements:

DELETE THE CONTENTS OF HE SUBSECTION ANDREPLACE WITH THE
FOLLOWING:

The forms for any portion of the structure shall not be removed until the concrete is strong
enough to prevent damage. Methods of form removal likely to cause overstressing of the
concrete shall not be used

The minimum requirements for removal of forms or supports and the construction of
superimposed elements shall be as specified in Table 601.8.7.

Due to continuity of reinforcement between placements and other issues, adjacent bridge
deck placements ali be ®nsidered superimposed elements and must meet the minimum
strength requirement in Table 601.8.7 before an adjacent placement in the sequence may be
placed.
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In lieu of field cured cylinders for the determination of compressive strength required fo
from removal anaonstruction of superimposed elements, the Contractor may use the Maturity
Method for the estimation of concrete strength as outlined in MP 601.04.21.

TABLE 601.8.7

Requirements for Removal of Forms and Construction of Superimposelllements
Placing Concrete In
Removal of Forms )
Superimposed Elements
Structural Element . .
Compressive Compressive
Strength-psi (Mpa) Strength-psi (Mpa)
Bridge Decks 2000 (14.0) 3000 (21)
Columns 2000 (14.0) 2000 (14.0)
Walls & Beams 2000(14.0) 2000(14.0)
Footings 500 (3.5) 2000 (14.0)
Components Supported By Falsewt 3000 (21) 3000 (21)
D aranets 2000 (14.0) |
P (See 601.11)

601.1EFINISHING CONCRETE SURFACES:
601.11.4Finishing Concrete BridgeDecks:
601.11.4.3StraightedgeTesting of Hardened BridgeDecks:

DELETE THE CONTENTS OF SUBSECTION 601.11.4.3AND REPLACE THE
FOLLOWING:

When finishing has been completed and the concrete has hardened sufficiently, the
surface shall be given a furthist for trueness with a roily straightedge or a certified
inertial profiler and operator (see Section 720.2.). When aswifing straightedge areas
showinghigh spotsof morethan1/8inch (3 mm) shall be marked by the Engineer. When
an inertial profiler is used, the data $hbe analyzed by using the rolling straight edge
simulationonthe mostrecentversionof ProVal Software. Areasshowingmorethan1/8
inch(3mm) on the rolling straight edge simulation will be mapped showing ém=atiOnly
when directed by the Engingesuch areas that are higher than 1/8 inch (3 mm) shall be
groundwith anapprovedyrindingtool, utilizing carborundunstonesor industrialdiamond
wheels;grindingshallbedoneto anelevationwheretheareaor spotwill notshowasurface
deviation inexcess of 1/8 inch (3 mm) when tested with the 10 feet (3.048 meter) rolling
straightedge, except that the maximum depth of grinding shall not exceed 1/4 inch (6 mm).
The ground areas shall be treated as direcgatid Engineer. Where the initial deviati
fromthestraightedgés 1/2inch (13mm)or more,theContractomwill berequiredoremove
and replace the complete pour in which the areas not meeting the required tolerance are
located.

After grinding,all areaseitherhighor low, notmeetingtherequirement®f 1/8inch (3
mm) tolerance will be measured and disposition of these areas will be as set forth in
601.15.2
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601.12CURING AND PROTECTING CONCRETE:
60112.17 Curing Under Normal Conditions:

DELETE THE SECOND PARAGRAPH IN THE SUBSECTION ANREPLACE WITH
THE FOLLOWING:

Concrete surfaces shall be kept completely and continuously moist. Curing shall be
continued for a period of at least 7 days. This curing period magdueed if the contractor
presents evidence that theplace concreteds attained 70% of the specified strength for the
class of concrete under cure. Under no circumstances, shall the period of cure be less than 3
days. The reduced curing period optismot applicable to Class H or Class K concrete. When
placing concrete lements with a minimum dimension greater thafe& (0.61 m), the
contractor shall not be permitted to add additional cement to the target cement factor in the
approved mix design iorder to obtain higlearly strength and/or reduce curing time. Surfaces
may have coverings temporally removed for finishing, but the covering shall be restored as
soon as possible.

601.13PROTECTIVE SURFACE TREATMENT:
601.13.3Concrete Protective Coatng:

DELETE THE ENTIRE SUBSECTION 601.13.3 AND REPLACE WITH THE
FOLLOWING:

601.13.3Concrete Protective Coating: This section covers requirements for materials to
be used as surface finishes for designated surfaces of concrete structuremasdhey
coatings must hide form marks, patches, and other minor irreguladtids prevent
deterioration, spalling, and other damage to the concrete due to the action of the weather and
deicing chemicals. The Engineer will inspect all concrete surfadxsdoated as stated in the
plans and/or contract documents. The field pagnficoating) of concrete structures shall
follow the provided requirements set forth in this specification unless otherwise noted in the
Contract. This specification shall appbysurface preparation, coating application, contractor
responsibilities, erikonmental and worker protection, and waste handling/disposal. All
structures shall be pi@eaned and washed in accordance with Section 685 of the Standard
Specifications. Th&ngineer will ensure a satisfactory ordinary surface finish prior to coating
operations. This section shall apply only when the pay item for concrete protective coating is
included in the plans.

601.13.3.1Physical Requirements of Coating:Physical requirements shall conform
to Section 711.5.2.

601.13.3.2Concrete Surface Prearation: All concrete surfaces to receive a
protective coating shall be prepared in accordance with SSPC3, Surfacreparation
of Concrete, SSPThe Fundamentals of Cleaning and Coating Concrete, ASTM D4258
Standard Practice for Surface Cleaning €ete for Coating.All surfaces to receive a
protective coating shall be thoroughly cleaned and kept free of oil, fibrgrease, dust,
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dirt, mud, curing compound, release agents, loose patching mortar, or any other substances
that may prevent bonding.

601.13.3.3Paint Application Requirements: The following surfaces shall be coated,

including all beveled edges.

1) BridgeAbutments and Wingwalls Every exposed surface above a point six inches
below ground or fill line. Exclude where epoxy coating iplizgl.

2) Bridge Pier Cap$ The tops (including exposed surfaces of pads, pedestals, and
keys), sides and ends. Do not Bpime coating to bearing areas. Exclude where
epoxy coating is applied.

3) Bridge Superstructuri The tops, inside and outside facasd ends of all barrier
walls, parapets, curbs, and points that will be exposed. Do not apply the coating to
the ridingsurface of the bridge deck.

4) Exposed Surfaces of Substructure and the Superstrucallesurfaces identified
in 1), 2), and 3) abowend the underneath surfaces of slab overhangs that are outside
of exterior girders and the exterior side and bottom t#reor beams or girders, the
interior windows of barriers, and all exposed surfaces of piers and abutments.
Extend the masonry coatifiggm a point six inches below ground line to the top of
the exposed surface.

5) Any other area as designated within thetcaet plans not mentioned above.

601.13.3.3.4Weather Conditions: Painting shall not be done when the ambient
temperature is belowd2 F (5° C) or above 100° F (38° C), or the relative humidity above
90 percent. Painting will only be permitted betwdba dates of April 15th through
October 15th. There will be no painting permitted to occur in a heated containment.

601.13.3.3.2Paint Storage: Paint and thinners shall be stored in a temperature
controlled environment between 40° F (5° C) and 1088 C). At no time will paint be
used beyond the manufactureroés shelf |1ife.

601.13.3.3.3Paint Application: The paint shall be gfied by spray, brush or roller
methods. Brushes or rollers, when used, shall have sufficient body and length obbristle
roller nap to spread a uniform coat. Small toughareas may be brushed or rolled, if
approved by the Engineer.

Use of an agitied pot shall be mandatory in spray application. The agitator or stirring
rod shall reach within 1 inch (25 mm), of thettom of the pot and shall be in motion at
all times during paint application. Coatings shall be mixed in strict accordance with the

coating manufacturerds written instruction

to thin or adjust the solvemialance of the paint. The type and amount of solvent to be
used shall be that | isted on tfdnteatmatesat. i ng
Upon thinning, the dry film thickness requirement shall still be met by appropriately
increasing thevet film thickness.

Application requirements and drying times between coats shall be in accordance with
the manufact vatioes: 6s r ecommend

Spray guns must be equipped with the recommended size tip for the paint product being
applied and shall be hefgerpendicular (90 degrees) to, and at, the proper distance from
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the receiving surface. Complete protection shall be provided bgtiiactor against paint
spatter, spillage, overspray, whbdbwn paint, or similar releases.

Appropriate containment ali be placed around the work area to protect public and
private property. Staging must be adequate to provide access to all angppaieied.

Violation of these requirements causing excessive paint waste will be justification for the
WVDOH Engineer tamrder the Contractor to cease all work on the project until corrective
action has been taken. The method of cleaning and/or replacshal be submitted to

the Engineer in advance for approval.

Coating application shall be suspended any time the amkbéenperature or the
temperatur e of t he concrete does not co
recommendations.

Prior to applicatn of the materials, furnish the Engineer with copies of the coating
mat eri al manufact ur er § proteotiveocoating maesialsonrstridb o o k |
conformity with the manufacturero6s written
rate of at least 50+ 10 ft2/gal (1.75+ 0.35 m2/L).

Satisfactorily repair or remove any portions of the coating thatarel@an, uniform
in color, texture, thickness, tightly bonded, or that are damaged before final acceptance of
the project and repladkem with an acceptable finish and coating.

Provide a neat uniform appearance, and prevent the coating from beingddripp
sprayed, or otherwise deposited upon concrete and surfaces not designated to receive the
coating. Remove any objectionable demosit material and repair the surfaces to the
Engineerdés satisfaction.

601.13.3.4Environmental, Worker Protection, And Waste Handling:

601.13.3.4.4General: Environmental protection shall be used when cleaning,
painting, welding or cutting an existingridge. The containment class, emission
assessment methods and levslgl@fined by the current revision of SSPC Guide 6 shall be
as stated in the contract documents. The specific pollution control system which is
proposed for the complete capture, eontn me nt coll ection, and
materi al 0 @ warkeshakbe encluddd yn the plan.

601.13.34.H Spent M aTthie shallainclade material generated by surface
preparation operations, and shall be disposed of in accaradticSection7 of SSPC SP
13. The Contr act o rexpenbeaskléctalabdratoty that wilCsampter a c t
and analyze the fAspent material so. The | a
or by anot heguvalent &drtdicads wilDbEe Provided to the Engineer prior
to the beginning of work. Theaste transporter for both hazardous and-marardous
waste will be |Iisted on the Contractorodos C

601.13.34BPer mi t s f or Di s pa sa&hall:be in actdetdareewith Mat e
Section 107.2, Permits, Licenses, arakes or any other applicable sections of Section

107 . The fispent material o shall not be di
no case shal/l A s pdetan dccumudate éongeraHam 90 llays paidr too w e
transport.
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601.13.3.4.4Additional requirements for all classes of containment: Contractor
will provide ground covers beneath the containment area and all equipment where spills
are possible to capture inaatent spills or leaks of debris. Extend the covers a minimum
of 5 feetbeyond the area to be covered. Debris shall be removed from the covers at least
once per shift, or as directed by the Engineer. If the ground beneath the structure serves as
the bas of the containment, install and maintain air and dust impenetrablaatsaseich
as solid plywood panels or flexible materials such as tarpaulins. Provide expjpwsiain
lighting inside containment for all paint application. Maintain a minimum ofob®
candles for surface

601.13.3.5Contractor Responsibilities:

601.13.3.5.2Concrete Protective Coating Materials: Select masonry coatings from
t he Departmentébés List of Approved Materi al
by its name, trdemark, container, or other feature. All materials shall conform t&.AL1.

601.13.3.6inspection Requirements:

601.13.3.6.4dInspection of Applied Paint If in the opinion of the Engineer the
coating has flaws other than deficiencies in the presdriyy film thickness, the material
shall be repaired or shall be removed and replaced. Defects in the film, including but not
limited to runs, sags, muctading, lifting, overspray, and dry spray, shall be corrected
until a continuous uniform film haselen applied.

Excessive film thickness shall be reduced and insufficient film thickness shall be
increased. If the thickness of the finish coat is reducdtinacoat of the finish shall be
reapplied to seal the surface and to blend the area into toersding coating. Depending
on the defect, total removal and replacement of the effected coating may be required. No
unsightly runs or sags shall be visiblall "mud-cracking” and/or "dry overspray" in the
paint film shall be removed. Calibration dfet thickness gage and dry film thickness
measurements shall be in accordance with MP 708.40.00.

601.13.3.6.2Access for Inspection The Contractor shall faish suitable safe access
and shall provide a time mutually agreed to for inspecting the stalictomcrete prior to
and after each coating. The Divisionds i n:t
suitable safe access, rubber rollers or opmetective devices shall be used. Metal rollers
or clamps and other types of fastenings thdit war or damage freshly coated surfaces
shall not be used. No temporary attachments, supports for access, or forms, shall damage
the coating system. Any dage that occurs from such devices shall be repaired to the
satisfaction of the Engineer at ther@@actors expense.

601.13.3.6.Repair Procedures for Field Paint Deficiencies All field repairs to the
coating shall be made in strict accordance with the coating manufacturer's
recommendations, except where the requirements listed in this spewmifiea¢ more
stringent. Any products used during repairs to the coating defieestiall be from the
same manufacturer as the coating being repaired. Surfaces that will be inaccessible for
coating after erection shall be repaired and/or recoated peoettion. The Engineer is to
review and accept a repair plan before deficienasir@e repaired. The requirements
specified herein for provisions for inspection, mixing, thinning, temperature and humidity,
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and application shall govern the coating of thpaired areas. In order to avoid abrupt
changes in paint thickness, the area@hato repair areas shall transition from zero paint
thickness to full system thickness within not less than 3 inches (75 mm) of the repair area
by means of sanding the tsation area. The requirements for the dry film thickness of the
repair coats ardne same as those specified for the paint system.

601.13.3.7Submittals: Submittals shall be forwarded through the Prime Contractor
and be accepted by the Engineer priocommencement of the subject work. This is the
responsibility of both the Fabator and the Field Contractor. Electronic submittals will
be accepted.

601.13.3.7.4Quality Control Plan for Painting: Minimum requirements and
document form are set tbrin MP 688.02.20.

601.13.37.Zontainment/Disposal Environmental Control Plan for Existing
Concrete Structures: Minimum requirements and document form are set forth in MP
688.03.20.

601.15BASIS OF PAYMENT:
601.15.2Price Adjustments:

DELETE THE CONTENTS OF SUBSECTION 601.15.2 AND REPLACE THE
FOLLOWING.

The Contractor will be assessed equitable deductions of twiamtydollars ($25.00) per
square foot (twdundred seventy dollars ($270.00) per square meter) for areas of bridge
decks not meetg the specified 1/8 in (3mm) tolerance and suecifiedto be removednor
directedto be ground,andfor anyareaghathavebeenground but do not meet the specified
tolerance. Deviations will be tested with a 10 foot (3.048 meter) rolling straightedgsing
certified inertial profiler and operator (S&ection 720.2). Inertial profiler data will be
analyzed by using the rolling straight edge simulatioPmVal Software.

Concrete not found in compliance with the requirements of 601.4.4 for eesnpe
strength will be paid for at a reduced contraatgm accordance with the followirigrmula:

. f X
Percent Reductior = 0.6f5-5
Where:
f¢ = Design Strength, pgMPa)
X = Observed Strength, pd¥iPa)
s = Standardeviation

The percent reduction shall be applied togtklot with the lowstrength.

SECTION 602
REINFORCING STEEL
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602.2MATERIALS:

DELETE THE CONTENTSOF THE SUBSECTION AD REPLACE WITH THE
FOLLOWING:

Reinforcing steel bars and welded wire reinforcememxy coated or plain shall meet the
requirements of 709.1 and 709.4.

Corrosion resistant reinforcing steel bars shall meet the requirements of 709.1.1 for
stainless reinforcement and 709.1.2 for high chromium reinforcement respectively. The degree of
corrosion resistance for reinforcemestitall be specified in the plans.

602.12PAY ITEMS:

DELETE ITEM 602003 FROM THE TABLE AND REPLACE WITH THE
FOLLOWING:

ITEM DESCRIPTION UNIT
602003* Elorrosmn R‘eS|stant Reinforcing Steel Bar,
htypeo

Pound (kilogram)

*  Sequence number

fi t y ghall@ither be stainless or high chromium

SECTION 603
PRESTRESSED CONCRETE MEMBERS

603.2MATERIALS:

DELETE THE FIFTH LINE OF THE TABLE AND FOOTNOTE ** IN THE
SUBSECTION AND REPLACE WITH THE FOLLOWING:

Precast/Prestresse@€oncrete Materials | Sections/Subsections
+Admixtures:
Supplementary Cementitious Materials (SCMs) 707.4

**  The use of a SCM is not permitted when a blended hydraulic cement is used. For the purposes ¢
material substitution with SCMs, TgdL cemenshall not be treated as a blended cement, and a SCM m
used with Type IL cement. For Clas$°Soncrete, a combination of up to two SCMs are permitted, as s
in Table 603.6.3.1. The maximum percent of total cementitious materialstteeriniClas SP concrete mix
designs is shown in Table 603.6.3.1.

603.2.kInspection and Testing:
DELETE THE CONTENTS AND REPLACE WITH THE FOLLOWING:

A representative of the Engineer shall have free entry at all times, while the work on the
Cortractisbemg per f or med, to alll parts of t he ma
manufacture of the materials ordered. The manufacturer shall afford the representative of the
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Engineer, without charge, all reasonable facilities to satisfy themselveth¢henaterl is
being furnished in accordance with these specifications. Inspection and acceptance procedures
for prestressed concrete bridge members shall be in accordance with MP 603.10.40.

The Fabricatorods QC Per s oified ACI Grade sCorcretmi ni mu
Field Testing Technician and/or a WVDOH PCC Inspector. In addition, HG®ikolidating
Concrete (SCC) is used, Fabrication Plant QC Personnel shall be a certified ACI SCC Testing
Technician.

ADD THE FOLLOWING SENTENCE AT THE END OF THESUBSECTION:

Component materials used in the fabrication of precast and prestressed concrete members,
and any ship loose materials pertaining to precast and prestressed concrete items, shall be approved
in accordance with MP 603.02.10.

603.2.kInspection and Testing:
DELETE PARAGRAPH ONE ANDREPLACEWITH THE FOLLOWING:

A representative of the Engineer shall have free entry at all times, while the work on the
Contract i's being perfor med, t o @ncérntipear t s ¢
manufacture of the materials ordered. The manufacturer shall afford the representative of the
Engineer, without charge, all reasonable facilities to satisfy themselves that the material is
being furnished in accordance with these specificatibrspection and acceptance procedures
for prestressed concrete bridge members shall be in accordance with MP 603.10.40.

603.6CONCRETE:
603.6.1General:
603.6.1.1Class SP Concrete:

DELETE THE SECOND PARAGRAPH OF SUBSECTION 603.6.1.1 AREPLACE
WITH THE FOLLOWING:

Class SP concrete shall consist of a homogeneous, flowable mixture of cement, fine
aggregate, coarse aggregate, chemical admixtures and water. -Classm&ete may also
contain fly ash, slag cement, and silica fume. iveture propations shall be such that
the Class & concrete will resist segregation, bleeding, and the generation of foam during
placement, and will need no external compaction or vibration, unless the mix is qualified
as outlined in Section 603.6.1.1\While the poperties of fresh SCC differ significantly
from that of conventional fresh concrete, the quality in terms of strength, durability, and
performance of the hardened SCC shall be equal to or better than that of a similar specified
conventional cocrete mix. Btablishment of the mixture proportions shall be coordinated
with the manufacturer of the admixtures which will be used in the Cl&ssdicrete.

DELETE THE FOURTH PARAGRAPH IN THE SUBSECTION 603.6.1.1 AND
REPLACE WITH THE FOLLOWING:
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For Class S cortrete, a combination of admixtures which may be used includes-water
reducing admixtures, agntraining agents, wateeducing and retarding admixtures, VMAS,
shrinkagereducing admixtures (SRAs), and other specific performance admixuozsied
they ae on the WVDOH approved list of admixtures. These admixtures used shall all come
from the same manufacturer, and measures should be taken to ensure that no adverse reactions
occur. Also, for Class-8 concrete, it is permitted to use a ddmation of up tdwo AASHTO
gradations of coarse aggregate to obtain an optimal combination of strengtbnselidating
ability, and passing ability. Likewise, a combination of up to two SCMs may be used in
combination with Portland cement for ClassPSconcrete in ater to achieve ideal
characteristics for the mix.

603.6.2Mix Design:

DELETE THE FIRST PARAGRAPH OF THE SUBSECTION ANREPLACEWITH
THE FOLLOWING:

Concrete mixtures shall be established initially by methods in accordance withOACI 3
Chapter 4. Giss SP concrete mixtures shall be developed in accordance with MP 711.03.23
and the requirements of this Section, not the ACI methods. Mixes may be designed either by a
commercial laboratory or by PCI certified concrete plant personnet.tB adoptiorof a mix
design as a plant standard, it shall be field tested by use of the production plant batching and
mixing equipment, construction methods, and curing to be used in production of the members.

ADD THE FOLLOWING PARAGRAPH AFTER PARAGAPH TWO:

Any design mix with an aggregate(s) that has a reactivity class R1, R2, or R3, as shown as
in Approved Aggregates Source List, shall be developed in accordance with subsection
601.3.1.1. If an aggregate Source is not listed orAfoved Aggregates Sourcest,i the
Division will test the fine and coarse aggregate from the Source, in accordance with AASHTO
T 303, to determine the reactivity class of the aggregate prior to its use on any WVDOH
project. The Division will inform the &bricator of the reactivitylass of aggregates that they
are proposing to use. If a cement Source and/or a SCM Source are not listed on the Approved
Source List, the Division will test cement and/or SCM from that Source prior to its use on any
WVDOH project.

603.6.2.1Class SP Corcrete Mix Design Testing:
DELETE THE FIRST PARAGRAPH AND REPLACE WITH THE FOLLOWING:

To ensure repeatability of production, two batches of concrete with the same mix
proportions shall be created for ngualification testing. The results of this tegtishall
be submitted to the Division for approval at least 45 days prior to the use of the mix in
construction. Personnel performing testing on ClaBsc8ncrete shall be certified by ACI
as a SellConsoldating Concrete Testing Technician.

6036.3-Proportioning of Normal (Non-SCC) Concrete:
603.6.3.1Proportioning of Class SP Concrete:
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DELETE TABLE 603.6.3.1 AND REPLACE WITH THE FOLLOWING:

TABLE 603.6.3.1

Maximum Percent of Total
Cementitious Materials Cementitious Materials in Class SP
Concrete by Mass
Class F Fly Ash 25
Slag Cement 50
Silica Fume 10
Total of Class F Fly Ash and Silica Fume 35
Total of Slag Cement and Silica Fume 50

NOTE:
Class F Fly Ash shationstitute no more than 25 percent of the total weight of cementitiousiatsategilica
fume shall constitute no more than 10 percent of the total weight of cementitious materials.

SECTION 604
PIPE CULVERTS

DELETE THE ENTIRE CONTENTS ANOREPLACE WITH THE FOLLOWING:

604.2:DESCRIPTION:

This work shall consist of the consttion or reconstruction of pipe culverts, in accordance
with these Specifications and in reasonably close conformity with the lines, grades, dimensions,
and locations stwn on the plans or established by the Engineer.

604.2MATERIALS:
Materials shall cordrm to the following requirements of Division 700, except as otherwise

noted:
MATERIAL SUBSECTION
Aluminum Structural Plate Box Culvert 713.18
Aluminum CoatedCorrugated Steel Pipe and Pipe Arch 713.24
Bitumen Sealant 708.9
Controlled Low Strength lslterial (CLSM) 219
Concrete End Section for Arch, Elliptical, or Round Concrete 714.8
704.6, Class 1
Crushed Aggregate or Class 3
End Section foCorrugated Steel Pipe, Safety Slope, or Pipe A 713.20
Concrete Safety Slope End Section focrElliptical, or Round 714.8
Pipe
702.1.2702.1.5
Fine Aggregate and 702.6, or
702.2
Granular Material 716.1.1.2
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MATERIAL SUBSECTION
High DensityPolyethylenePipe (HDPE), Profile Wall 714.19
High DensityPolyethylenePipe (HDPE), StedReinforced 71418
Polyprgylene Pipe 71417
Polyvinyl Chloride (PVC) Pipe 714.22
Precast Reinforced Concrete Box Culverts 714.7
Random Material 716.1.1
Reinforced Concrete Pipe 714.2

When the locations of manufacturing plants allow, the plants may be inspected péyiodic
for compliance with specified manufacturing methods, and material samples may be obtained for
laboratory testing focompliance with material quality requirements. This may be the basis for
guality acceptance of manufactured lots.

All materials will be subject to inspection for acceptance as to condition at the latest
practicable time the Engineer has the opporturotgheck for compliance prior to or during
incorporation of materials in the work.

All references to "corrugated steel pipe" are adeisd applicable to the paving classes
(paved invert, full paved, etc.) for which the base metal conforms to AASHTO Mr&A8SHTO
M 274.

604.2.2Quality Control Testing: Quality control of the granular material and crushed
aggregate is the responsityilof the Contractor as specified in 106.1.

The Contractor shall maintain necessary equipment and quglédmsdnnel to perform all
sampling and testing necessary to determine the magnitude of the various properties of the
material governed by the Spications and shall maintain these properties within the limits
of the Specifications.

The Contractor shabubmit a quality control plan detailing the methods by which the
quality control program will be conducted. This plan, prepared in accordarlcethei
guidelines set forth in the appropriate portions of MP 307.00.50 and MP 717.04.21, shall be
submitted tahe Engineer at the preconstruction conference. The work shall not begin until
the plan is reviewed for conformance with the contract documents

604.2.2Acceptance Testing: Quality control sampling and testing performed by the
Contractor may be usday the Division for Acceptance.

604.2.3Sampling and Testing: Frequency of sampling and testing shall be in accordance
wi t h t he qoalitydontral plan.oThéminimum sampling and testing frequencies for
gradation shall be as indicated in Aftanent 1 of MP307.00.50. The material shall be
sampled in accordance with M®0.00.06. The minimum sampling and testing frequency for
compacion will be in accordance with MP17.04.21.

604.2.4Acceptance Plan:
604.2.4.1Compaction: Compaction obackfill material shall meet 604.8.

604.2.4.2Gradation: The material shall be sampled and tested in accordance with
Section 604.2.3. Acceptee for gradation shall be based on test results of consecutive
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random samples from a lofA sublot is the quatity of material represented by a single
gradation tests defined in MP 700.00.06A lot shall be considered the quantity of
material represaad by an average test value, not to exceed five sublots. In the case where
only one sample is needed for t&al plan quantity, the sublot shall be considered the lot.

The average shall start on the second sample result. The average is contitiueed for
third through fifth sample result, averaging all previous sample results. Thereafter, only
the last consetive five sample results will be averaged, i.e., second test value through
sixth test value, third test value through seventh test value, dodis@as defined in MP
300.00.51.

When the test value of a lot and the test value of the last sublaeor the last three
consecutive individual test values of a lot fall outside the gradation limits of Table
704.6.2A the lot of material representetl we considered nonconforming to the extent
that the last of its sublots are nonconforming. When thisrsg the last sublot shall have
its price adjusted in accordance with Table 604.14.1.

604.2.4.3Degree of NonconformanceWhen a sublot of matetig to have its price
adjusted, the percentage point difference between the nonconforming test valbe and t
specification limit shall be determined for each sieve size determined to be nonconforming,
and this value shall be multiplied by its appropriateltiplication factor as set forth in
Table 604.2.4.3
TABLE 604.2.4.3

Nonconforming Sieve Size  Multiplication Factor
1%in. (37.5 mm) 1.0
Y4 in. (19 mm) 1.0
No. 4 (4.75 mm) 1.0
No. 40 (425 pm) 1.0
No. 200 (75um) 2.0

The total measure of nomtimrmance of an individual sublot is the sum of all
nonconformance of an individual siesizes of that sublot.

When the total degree of nonconformance has been established and it is 12.0 or less,
the material will be for at an adjusted contract pricepesified in Table 604.14.1.

When the degree of nonconformance is greater than 12.@pttenforming sublot
shall be resolved on an individual basis, requiring a special investigation by the Engineer
to determine the appropriate course of action tmbeved.

CONSTRUCTION METHODS

604.3GENERAL:

Subject to the provisiongrescribed, the flow line of a pipe culvert may be altered from

that shown on the plans.

Galvanized steel pipe or bands shall not come in contact with aluminized steel pipe or

The diameter of pipe, as used in this Section, is the largest dimgmsimontal or vertical.

604.4TRENCH EXCAVATION:
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604.4.1Pipe Culverts 18 Inches (450 mm) Through 96 Inches (2400 mmin complete
or partial fill sections, before trenchingbggun, the fill shall be constructed for a minimum
distance of six diamets on each side of the pipe and to a height of 2 feet (600 mm) over the
top of the pipe or to the surface of the completed embankment if less than 2 feet (600 mm)
above the top ot pipe.

The minimum width of the trench, in either cut of fill seo8p shall be calculated using
the formulas below. The Contractor shall increase these minimums to a width that allows the
jointing of the pipe, and adequate placement and compaudtitve backfill.

Pipe Culverts of 36 inches (615 mm) diameter or less:
= QOutside Diameter + 18 Inches (450mm) on each side of the pipe

Pipe Culverts with diameter greater than 36 inches (615 mm)
= Qutside Diameter + 24 Inches (600 mm) on eachdfitlee pipe

604.4.1.1Pipe Culverts Installed Using Controlled LowStrength Material (Type
F Trench): When using a controlled low strength material (CLSM) the width of the trench
shall not be less than talues in the table in Standard Detail DB, and for trenches in
rock , a minimum trench width of Outsi@@ameter plus 6 inches on each side of the pipe.

604.4.2Pipe Greater Than 96 Inches (2400 mm):In complete or partial fill sections,
before trenching is begun, the fill shall be constructedfdistance of six diameters on each
side of the pipe antb a minimum height of 25 percent of the vertical dimension of the pipe.

Installation of the pipe shall be as detailed in the plans, including the type and amount of
backfill and bedding.

The Contractor shall submit shop drawings detailing all eregtimtedures including
anticipated movements during backfilling operations. Backfill operations shall also be detailed
to show lift thicknesses, sequence of lifts and shape of the culvert cues® dperations.

The Contractor shall submit a plan oflfieontrol for the installation insuring the pipe is
erected in accordance with the shop and erection drawings.

604.4.3Structural Plate Box Culvert: Excavation for the foundations of struaulplate
box culvert shall be in accordance with 212.3.

604.4.4Precast Concrete Box Culvert: The minimum width of the trench shall be 18
inches on each side of the box culvert.

604.5BEDDING:

Unless otherwise noted in the plans, bedding shall conforthe following requirements.

Rigid pipe beddinghall be granular material or crushed aggregate with a 3 inch (75 mm) minimum
thickness. Flexible pipe bedding shall be crushed aggregate with a 4 inch (100 mm) minimum
thickness. The bedding matenmdhced under the middle 1/3 of the pipe diameted dledbosely
placed and uncompacted to allow for cradling of the pipe bottom. Bedding outside of the middle
1/3 shall be compacted.

When rock or unyielding material is present in the trench bottomg¢lées of granular

material shall be installed belowe bottom of the pipe or box culvert.

Box culvert bedding shall be fine aggregate withiach (100 mm) minimum thickness.
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604.6LAYING AND JOINING:

604.6.1Rigid and Flexible Pipe and Concrete BoxXCulvert: The pipe/culvert placing,
unless the Contcor is otherwise directed, shall begin at the downstream end of the
pipe/culvert. The lower segment of the pipe/culvert shall be in contact with the bedding
throughout its full length. Bell or groovends of pipes and outside circumferential laps of
corrugated steel pipe shall be placed facing upstream.

Paved or partially lined culverts shall be laid so that the longitudinal centerline of the paved
segment coincides with the flow line.

Rigid pipestulverts may be of either bell and spigot or tongoe groove design, unless
one type is specified. The method of joining pipe sections shall be such that the ends are fully
entered, and the inner surfaces are reasonably flush and even. Joints fupégidulverts
shall be made with flexible gaskelsat conform to ASTM C443 or bitumen sealant combined
with an external sealing wrap which conforms to ASTM C877, Type Ill. All joints shall be
installed to form a leak resistant seal.

Flexible pipes shll be joined by bell and spigot joints, and the ppall be installed to
preserve the alignment, provide a leak resistant joint that conforms to ASTM D3212
performance requirements, and prevent the separation of sections.

Pipe culverts shall be insped before any backfill is placed. Any pipe foundéoout of
alignment, unduly settled, or damaged shall be removed &aadirer replaced.

604.6.2Structural Plate Box Culvert: Plate box culvert shall be set on footings as shown
on the Plans. Begning at the upstream end, the first side platelt Bbaet on the base angles.
Then the remaining side plates and the top plates shall be bolted into place using only enough
bolts to hold them without tightening securely. Drift pins may be usedsist & matching
bolt holes. Temporary props may b&ed to hold plates in place until connections are made.
After the plates comprising the first set have been assembled, the next set shall be placed in
the same manner, finishing each set of side plaitéisa top plate before placing in the same
manner finishing each set of side plates with a top plate before placing the next set of side
plates. New plates shall be lapped one corrugation on the outside of the preceding plates.
When all the plates aii@ position, the remaining bolts shall be inserted all nuts firmly
tightened. Steel bolts shall be torqued during installation to a minimum of -I18€ {35
Newton meters), and a maximum of 304b&. (400 Newton meters), Aluminum bolts shall be
torqued during installation to a minimum of 100ds., (135 Newton meters), and a maximum
of 150 ftlbs. (200 Newton meters). For power driven tools, the-bal@geriod may vary from
2 to 5 seconds. Bolts shall be of sufficient length to provide folt aut.

604.7:Blank

604.8BACKFILLING:

The use of a bulldozer or other bladed equipment in placing backfill is expressly forbidden.
Mechanical equipment with various type buckets may be used. All pipe, after being bedded and
backfilled, shall beprotected by a 4 feet (1200 mmgver of fill, or more if necessary, before
heavy equipment is permitted to cross during the construction of the roadway. The Contractor will
be held responsible for any damage to the pipe resulting from movement of egugwaethe
structure.
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604.8.%Initial Backfill Zone: Rigid Pipe initial backfill material shall be suitable granular
material free from particles larger thadslinch (40mm), crushed aggregate, or controlled low
strength material. For flexible pipéhe initial backfill mateml shall be crushed aggregate or
controlled low strength material. The initial backfill material shall be placed along the pipe in
layers not to exceed 4 inches (100 mm) and compacted to 95% standard proctor; to a minimum
of the gring line for rigid pipeand to a minimum height of 6 inches (150 mm) over the top of
flexible pipe. Controlled low strength material (CLSM) shall be placed according to Section
219; and any type of CLSM may be used unless otherwise indicated on therPtaasdard
Details. Unlas otherwise specified in the plans, CLSM can be used as a substitute for granular
materi al or crushed aggregate at the contra
permitted by the Engineer, Class B concrete may leel as a substitute for CMsat no
additional cost to the Division.

Care shall be taken to compact the material under the haunches of the pipe, to place the
backfill evenly on each side of the pipe to retain its vertical axis, and to avoid displacement.
The backfill and compactioefforts shall be advanced simultaneously on both sides of the
pipe.

Box culvert initial backfill material shall be suitable granular material free from particle
sizes larger than-1/2 inch (40 mm) or crushed aggregate. ddalotherwise noted on the
plans, it shall be placed to a minimum of 12 inches (300 mm) over the top of box culvert.

604.8.2Final Backfill Zone: Unless otherwise noted in the plans, the area above initial
backfill zone shall be one of the following:
1. Suitable randoomat er i al wi th materi al sized wup
20% retained on the-1/2 sieve (40mm),
2. Crushed aggregate, or
3. Controlled low strength material.
This method of backfilling and compacting shall be followed until the tapeotrench is
reached.

604.8.3Backfill Testing: The quality control testing and acceptance of CLSM shall be in
accordance with Sectidl9. Class B concrete shall be in accordance with Section 601, except
that the job site and-Bar testing are waived

The quality control testing and acceptance for compaction of the random backfill material
shall be in accordance with applicablets®ts of 207 and 716, granular material according to
716, and crushed aggregate according to 717, with the foll@axogption:

Testing will be conducted on both sides of the pipe and testing within a lot may include
tests on both sides of the pipe. PBgre installations in an embankment where existing tests
are on file for the adjacent embankment material, the ttpeyeentage of dry density for the
pipe backfill will be equal to the average of the X values for the tests in the adjacent lots of
embanknent material or a minimum value of 95, whichever is greater. For embankments
where no tests are on file, the targetcentage of dry density will be 95. A lot shall have five
(5) density tests performed for quality control.

For pipes less than 60 imes (1500 mm) in diameter, a lot will normally consist of the
quantity of backfill required for each 75 linear fe28 (n) of pipe installed.
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For pipes 60 inches (1500 mm) in diameter and larger, a lot will normally consist of not
more than 5 lifts of bekfill. For pipe with lifts of backfill placed for the full length of the pipe,
a sublot will normally consist of lit of backfill placed on both sides for the full length of the
pipe. For pipes that are backfilled in segments, a sublot will norn@ikist of a lift of backfill
placed on both sides for the length of each segment of pipe backfilled.

Backfill placed outside embankments and roadbed is to be compacted to or better than the
average total dry density for the existing soil. An average doy density will be determined
from representative density tests conducted for each existing soil. Qualityl testireg will
normally consist of one test per 100 linear feet (30 m) of pipe installed, and lot evaluations are
not required. The moiste tolerance is not applicable.

604.9FIELD PAVING:

The Contractor may pave with Portland cement concrete or osaresie. If practicable,
such paving shall be delayed until completion of the fill over the structure. Before the placing of
the paving, the surface of the plates shall be cleaned. The Portland cement concrete or shotcrete,
mesh reinforcement, fastenirg mesh, and paving dimensions shall be as specified and the
minimum thickness over the crest of the corrugations shali*ertthes (40 mm).

Concrete used shall have a desigrdag compressive strength of 3,000 psi (21 MPa)
(equivalent to Class B in0d..3); concrete may be hand mixed and shall be handled and placed as
directed by the Engineer. After initial set has taken pthegpaving shall be flooded or kept moist
by sprinkling for three days. Liquid membrafoeming compound, conforming to 7@ may be
used for curing at a minimum application rate of one gallon per 150 square feet (0.25 litef)s per
of concrete surfaceOther methods of curing may be used if approved by the Engineer.

Field paving with shotcrete shall conform to the appliegmovisions of 623. When
paving with shotcrete, the exposed surface shall be brought to a uniform surface by screeding or
troweling. After completion of the shotcrete paving, the rebound material shall be cleaned from
the culvert above the paved surfa@&@hotcrete shall be cured by (a) covering with burlap mats and
keeping them wet for at least seven days after placing, (b) figddr a period of at least seven
days or, (c) applying liquid membrane curing compound, conforming to 707.9, at a miniteum ra
of one gallon per 150 per feet (0.25 liters p&) of shotcrete surface for each application.
Shotcrete cured by membrane fanmgn compound shall receive two applications; the second
application shall be made after the first application has set. @#tbods of curing may be used
if approved by the Engineer.

After the completion of the fill over the pipe, any gaps which devie&ipeen the plates
and the concrete or shotcrete paving shall be filled by pouring heated asphalt material complying
with requirements of 713.3.

Prior to using Portland cement concrete or shotcrete for paving culverts with coatings
containing aluminum,hie aluminuraconcrete contact area shall be coated with commercially
available paint.

604.10REMOVE AND RELAY PIPE:

When speified, the Contractor shall remove, salvage, clean, safely store, and relay existing
culverts. The construction requirementshis tSection shall apply equally in the case of remove
and relay pipe. The Contractor shall restore or replace, any pigmaies for reuse that incurs
damage or destruction through faulty handling or storage. All pipes salvaged for relaying shall be
cleaned of all foreign material prior to reinstallation.

91



604.11JACKING PIPE:

Jacking or tunneling may be designated on tlend$?or may be permitted if written
approval is obtained. Culverts to be jacked shall be reinforced concrete pipe. The stneipgth o
designated in the Contract will be designated as required for vertical load only. Additional
reinforcement or strenigtof pipe required to withstand jacking pressure shall be determined and
furnished by the Contractor without additional cost to @insion. Variation from theoretical
alignment and grade at the time of completion of jacking placement shall not ex2zdeet @or
each 20 feet (10 mm per m) of pipe so placed.

An approach trench shall be constructed on the side from which jackemgtiops shall
take place. The end of the approach trench away from the jacking face shall be cut perpendicular
to the axisof the jacking operation to provide bearing surface for the back stop and the jack
blocking. The length of the approach trenchlisha such that the distance between the jack
blocking and the face of the bore shall be equal to 5 feet (1500 mm) plasgkiedf the individual
pipe sections. The jacking face shall be a minimum of 3 feet (1 m) above the top of the pipe; the
face shll be cut vertically and shall be shored to prevent raveling and slipping. A sump shall be
constructed in one corner of thrench to provide drainage. The back stop shall be constructed of
heavy timbers or steel rails capable of withstanding the jad&icg.

In the event the site of jacking operations is such that an approach trench cannot be
constructed, the jack blockirghall be constructed to carry the reaction of the jack to the ground.
This may be accomplished by means of timber, steel, ore@neertical back stops set into the
ground with the tops supported by diagonal members bearing against an embeddede&anchorag

Directly opposite the approach trench, an exit trench shall be constructed to line and grade.
The exit trench shall be constted in the same manner as the approach trench except that no back
wall is necessary.

Jacks shall be of sufficient capacity overcome soil resistance to the jacking operation
and shall be operated in pairs. As a guide, capacity of jacks for congretehpil be a minimum
of 50 tons (45 Mg) each. For large pipe, more than one pair of jacks may be required. Small track
jacks may be used to start the pipe.

Pipe guides shall be constructed in the approach trench and may be either timber or steel
rail or concrete guides on a cradle. Since the pipe guides will support the pipe as it enters the
jacking face, the pipe guidesahbe accurately set to line and grade, and excavation for the guides
shall be made to grade to avoid occurrence of settlemantleS&shall be spaced, as required.

Reaction of the jack to the pipe shall be transmitted by either a jacking frame ogjacki
beams constructed of timber or steel. Jacking frames and beams shall be so placed as to exert
equal pressure on each side & flipe. For pipes 36 inches (900 mm) in diameter or smaller, a
steel jacking ring may be used in lieu of the jacking frame.

The pressure from the jacking frame or beams may be transmitted to a jacking collar or
head on the pipe itself. Jacking collardheads for concrete pipe shall be constructed to prevent
damage to the pipe ends. Jacking collars and jacking framebesitathstructed to allow passage
of men and material.

Joints of concrete pipe shall be cushioned and protectedrfdtration of fine materials
occurring during the jacking oper-8ft#4onthyckne
cushioning madrial into each pipe joint. After the pipe is in position, the joints shall be pointed
from the inside with mortgoint compound. The use of a jacking shield is permitted.

To prevent the pipe from "freezing" and becoming incapable of movement, jacking
operations should, if possible, be carried out on-a@4r basis. Alignment and grade of the pipe
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guides shall belecked at least once each shift. To aid in the prevention of "freezing," the pipe
shall be lubricated in a manner and with a material mgétie approval of the Engineer.

Excavation for the bore shall be to grade at the bottom and approximately 25ncim)
greater than the diameter of the pipe at the top and sides. As excavation proceeds, the jacking shall
proceed until the effectivertiit of the jacking is reached, at which time additional blocking shall
be added. This process shall be continudd tinere is room for an additional pipe section. For
long runs of pipe, the use of intermediate jacking stations will be allowed as epgdrg\the
Engineer.

Pipe cover shall be a minimum of one diameter or 3 feet (900 mm) from top of pipe to
bottom ofthe subgrade of ballast when jacking under a highway.

After the pipe has been jacked into place, the annular area between the pipe wadl and
remaining soil shall be pressure grouted to remove any chance of settling. The backfill shall be
tightly compated around both ends of the culvert to prevent erosion. Any departure from the
above specifications necessitated due to site conditioal$ s approved in writing by the
Engineer.

Areas resulting from caving or excavation outside the above limitstshbackfilled with
grout, or by a method which will fill the voids. Joints shall be completed as specified for the type
of pipe being inwlled.

604.12INSPECTION AND ACCEPTANCE:

In addition to the inspection performed by the Division duringitiiteal installation of
pipe culverts, a post installation inspection will be conducted before final acceptance. No sooner
than 30 days followig installation, the Engineer will visually inspect all culverts. Pipes larger
than 42 inches in diameter wile manually inspected by inspectors on the project for excessive
deflection of flexible pipe, excessive cracking in rigid pipe, and joint issoesll pipes.
Inspectors will note and document any defects with locations in their daily work reports.

Any excessive cracks, differential movement, spalls, exposed reinforcement, delamination,
slabbing, dents, buckling, holes, damaged coating, obsingctimproperly engaged joints,
improper gasket placement, excessive joint gaps, misaligned joints, excleskedon, or undue
horizontal or vertical misalignment will be cause for repair or replacement at no cost to the
Division. Efflorescence andist stains should be evaluated to determine if detrimental or just a
cosmetic defect.

604.12.1Rigid Pipe Criteria: Concrete pipe cracks equal to or less than one hundredth
of an inch (0.01) are considered hairline and minor. Cracks greater thaAnmaredth of an
inch (0.01) but less than five hundredths of an inch (0.05), shall bedskewlthe method
proposed by the manufacturer and approved by the Engineer. Concrete pipe with cracks with
width equal to or greater than five hundredths of an (@db5) and less than one tenth (0.1)
shall be evaluated by the Engineer for repair orasghent. Concrete pipe with cracks one
tenth (0.1) inch or greater in width shall be replaced by the Contractor to the satisfaction of the
Engineer. Cracking, whie¢r longitudinal or transverse, shall be evaluated as described above.
Spalling is defind as a localized peput of concrete along the wall of the pipe/culvert, or
at the edges of longitudinal or circumferential cracks. If spall/chips are detectedatbes
classifications:
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a. Spalled areas with no exposed reinforcement, are considereductunstt and
shall be patched with material from approved list and meeting Section 715.4 with
R-3 requirements and approved by the Engineer.

b. Spalled area with expodeeinforcement, with a single spall area less than or equal
to 150 square inches, the Cautor shall submit repair plan for remediation to the
Engineer.

c. Spalled area with exposed reinforcement with a single spall area greater than 150
square inches, th@ontractor shall submit a pipe analysis and remediation plan for
repair or replacement.

Delamination andlabbing appears as a separation of the concrete from the reinforcing
steel and can be detected by a hollow sound when tapped with a devies suchmmer. |If
identified, the Contractor shall submit remediation methods for delammisiabbing in
accordance with recommendations of the pipe manufacturer, to the Engineer for approval
before proceeding. Where delamination/slabbing is of suchitodgrthat, in the opinion of
the Engineer, the integrity or service life of the pipe dve is severely compromised, the
section(s) of pi pe shal/l be replaced at t he
Engineer.

Maximum allowable jointgas ar e dependent on each pipe m
equipment. Pipe manufacturesdl provide maximum joint gaps based on minimum gasket
compression required.

If any soil infiltration is identified at a pipe joint during inspection, a pipdyasmsaand a
remediation plan for repair or replacement shall be submitted to the Enginappfoval.

604.12.2Flexible Pipe Criteria: Flexible pipe deflection equal to or less than 5 percent
of the original diameter will not require remediatiddeflections of 5 percent up to 7.4 percent
of the original diameter will be evaluated by tBngineer for repair or replacement; if repaired
the final pipe deflection must be equal to or less than 5 percent of the original diameter for
acceptance. If flekle pipe is deflected 7.5 percent or more than the original diameter, the
pipe shall be nglaced by the Contractor to the satisfaction of the Engineer.

Flexible pipe with any crack (interior, exterior, or both) shall be replaced to the satisfaction
of the Engineer.

Pipes showing evidence of crushing at the joints will need a repair ghantsed to the
Engineer for approval. Replacement at no cost to the Division as an option if neceksary. |
any soil infiltration is identified at the pipe joint g inspection, a pipe analysis amd
remediation plan for repair or replacement shaldemitted to the Engineer for approval.

604.12.3Testing of Pipe: A post installation camera/video inspection of pipe culverts and
laser/mandrel deflection insp®on of flexible pipe shall be conducted by the Contractor on all
pipe culverts that medhe following requirements:
1. Cumulative total of 200 linear feet (70 m) or more of pipe culverts on project
2. Project located on NHS routes

The Contractor may visugllinspect, in the presence of the Engineer, in lieu of
cameralvideo inspection where pipelverts size, orientation, and location allow for easy
visual examination.
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When cameral/video inspection is required, it shall be conducted by the Contractor in the
presence of the Engineer. The Contractor will note and document any defects or flaws with
locations in their reports. Equipment used in these inspections must have the following
features:

Camera/Video inspection equipment shall be:

1. Configured properlyin the pipe both vertically and horizontally, and having the
ability to pan and tilt to &0 degree angle with the axis of the pipe and rotate 360
degrees.
Low barrel di stortion camera capable to
Color image with a minimm standard resolution of 720x480 pixels.
Equipped with sufficient lighting to provide aedr image of the full circumference
of the pipe.
5. Capable of recording the station, milepost, distance along the invert of the pipe, or
other indicators of location perimposed on the video.
Capable of moving through the entire length of the pipe.
Softwarecapable of generating a report that shows each fault along with its location
from the inspection entrance and a still frame image of the fault.

pwn

N o

Laser deflection masure device on flexible pipe up to 48 inches in diameter shall be
capable of measuringetlection to an accuracy of 0.5% or better with a repeatability of 0.12%
or better.

Mandrel device must have an odd number of legs (9 minimum) having a lendéssot
than the outside diameter of the mandrel. The mandrel shall be pulled by handwith n
mechanical assistance. The diameter of the mandrel, whether it is fixed or variable size, must
be verified with a proving ring or other method as per the manufaetut 6 s gui del i ne
minimum diameter of the installed pipe at any point shall noebs than the diameter, as
calculated per equation below:

Minimum Diameter of Installed Pipe = (Actual Pipe Diameter) x (Deflection Percentage)

Where:
Actual Ape Diameter = Inside pipe diameter of pipe being installed prior to installation
Deflection Percentage = 0.95 for 5% deflection and 0.925 for 7.5% deflection

The Contractor shall provide a digital copy of the camera/video inspection and issue a
repat in digital format, detailing all issues or deficiencies noted during the inspection,
including a remediation plan for each deficiency, no later than 7 calendar days after completion
of the inspection.

604.13METHOD OF MEASUREMENT:

Pipe of the differentypes and sizes, both new andaiel, will be measured by the linear
foot (m) inplace, the measurement being made along the centerline of each pipe installed. Branch
connections, tees, wyes, and elbows will be measured along their centerlines arldrihs
included in the total lengths of the pipe. Wyes, tees, and other biamadtions will be measured
along the centerlines to points of intersection. Pipe with sloped or skewed ends will be measured
along the invert. The portion of pipe extarglthrough to the inside face of headwalls of all types,
manholes, inlets, boxes; other structures shall be included in the measurement.
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End sections will be measured by the number of units installed.

Pipe designated on the Plans to be installedhieyjacking method will be measured
separately by the linear foot (m) in place analldbe the actual portion jacked, completed in place,
and accepted.

604.14BASIS OF PAYMENT:

The quantities, determined as provided above, will be paid for at the damraprices
bid for the items listed in 604.15, which prices and payments shdlilbeompensation for
excavation and bedding, except as otherwise provided, backfilling, jacking when called for,
furnishing all materials and doing all the work presatilvea workmanlike and acceptable manner,
including all labor, tools, equipment, ljs, and incidentals necessary to complete the work.
The unit price bid for end sections shall include excavation and backfill.

When, by the authority of the Enginetire flow line of a pipe is lowered from that shown
on Plans, or due to a lack of iani foundation, or due to a solid rock foundation, unsatisfactory
material is removed and replaced with suitable material, the work of excavation, replacement, and
compacton of material will be paid for in accordance with 109.4.

1. For pipe culverts les®an 48inches (1200 mm) diameter, the work of excavation, measured
in excess of 1 foot (300 mm) below the original planned pipe elevation, will be paid for
under the provisns of 109.4. When suitable material is not available from the project
excavation,payment for replacement material below final grade line will be made in
accordance with 109.4.

2. For pipe culverts 4&ches (1200 mm) diameter or larger, all additionab&ation below
the original planned pipe elevation and for a width netxicess of the outside pipe diameter
plus 18 inches (450 mm) on each side of the pipe, will be paid for at the unit bid price for
Item 20700%1* "Unclassified Excavation”. When no Ite@0700%* is included in the
Proposal, payment for excavation, backfiingpaction and replacement material will be
made in accordance with 109.4. When suitable material is not available from the project
excavation, replacement material will be paid foaccordance with 109.4.

604.14.1Price Adjustment: Crushed aggregateot conforming with the gradation
requirements as described in 604.2.4.2 will be paid for at the adjusted contract price base on
the degree of nonconformance as specified in Teb4el4.1.

A revised unit price for calculation purposes in 307.9.1 wileb&blished based on the
unit bid cost minus the cost of the pipe.
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TABLE 604.14.1

Adjustment of Contract Price for
Gradation not Within Specifications
Degree of Pecent of Contract

Nonconformance Price to be Reduced
1.0t0 3.0 2
3.1t05.0 4
5.1t0 8.0 7
8.1t012.0 11

Greater than 12 *

*  The Division will make a special evaluation of the materit
and determine the appropriate action.

604.15PAY ITEMS:

ITEM DESCRIPTION UNIT
604037* |[Aisi zed Reinforced Concr et]|Linear FootMeter)
604039* |[isi ze0 Reinforced Concr et|Linear Foot (Meter)
604041* |[Aisi zeO Reinforced Concr et]Linear Foot (Meter)
604045* |[Aisi ze o0 PRBePigepr opyl Linear Foot (Meter)
604050* |[Aisi z e 0 HiPglyethylzeerPipe, profile wall Linear Foot (Meter)
604051* |[lAisi zeO Hi gh Density Pol ye|Linear Foot (Meter)
604052* |[Aisi zeo Polyvinyl Chl or i de|Linear Foot (Meter
604053* |[isi ze0O Rel aid Existing Pi]|lLlinearFootMeter)
604054* |[|Aisi zeo Jacked Pipe, Re i n f| Linear Foot (Meter)
604070* |[isi ze0O Precast Concr et e BLinearFoot(Meter)
604071* |[Asi zed Concr et ectidhdof Roang Pigel | Each
604074* | i s i Aduenihum Structural Plate Box Culvert, YZ Linear Foot (Meter)
604076* ([fsi ze0 Al umi num Coat ed Co|LinearFoot (Meter)
604077 [Aisi zeo0 Al umi num Coat ed Co|LinearFoot (Meter)
604080* | "size" Aluminum Coated Corrugated Steel Pipe and Pa Li = M
Invert inear Foot (Meter)
604090* |[Aisi zed Corrugated Steel P|Each
604091* |[Aisi zeod Corrugated Steel P| Each
604092* |[Asi ze 0 CSteel Pipefptety 8lape End Section Each

*  Sequence number
* Class designated by Roman numer al s. Aspe
Type of elliptical pipe in accordance with the following table
Base metal thickness @tcordance with the following table.
A one digit number designating metal pipe corrugations in accordance with the following t
For Aluminum Box Culverts, haunch and crown plate thicknesses as specified on the Plans

N < X
1l
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DELETE THE CONTENTS AND REPLACE WITH THE FOLLOWING:

Mil Thickness _ )
Y - Z Metal Corrugations Pipe Class
Steel Aluminum
A 64 (1.63) | 60 (1.52 mm) 1 11 0 x (37.5% 6.25 mm)
B 79 (2.0) | 75(1.90 mm) 2 2/ 30 (66.8518.5 mm)
C | 109 (2.77) | 105 (2.67 mm) 3 30 X752 mm)
D | 138(3.51) | 135 (3.43 mm) 5 50 X125Ix@5 mm)
6 6 0 X1502x&0 mm)
E| 168(4.27) 164 7 710 x 1100 xx19x119)
F | 188 (4.78) lorl I
G | 218 (5.54) Il or 2 Il
H | 249 (6.32) Il or 3 1
4 Bolts/Ft
J | (13 Bolts/M) -- IV or 4 \Y,
280(7.11)
6 Bolts/Ft
K | (19Bolts/M) | 100 (2.54 mm) | Vor5 \%
280 (7.11)
8 Bolts/Ft
L | (26 Bolts/M) | 125 (3.18 mm)
280 (7.11)
M| 313 (7.95) | 150 (3.81 mm)
N | 375(9.52) | 185 (4.41 mm)
P 200 (5.08 mm) X Concrete Pipe
Q 225 (5.72 mm) H Horizortal Elliptical
R 250 (6.35 mm) V Vertical Elliptical
SECTION 606

UNDERDRAINS

606.:DESCRIPTION:

This work shall consist of constructing underdrains anddraing base trenches using
pipe aad granular material, blind drains, aggregate filled engineering fabric, prefabricated

pavement edge drain and underdrain pipe outlets in accordance with these Specifications and in

reasonably close conformity with thads, grades, dimensions and loaagishown on the Plans

or established by the Engineer.

When Iltem 606025 ,

fisi zeo

Underdrain Pi

pe, I S

any of the following pipe types may be furnished for construction of the uaierdorrugated
polyethylene undelrain pipe, or perforated plastic semicircular pipe.

606.1.1Free Draining Base Trench:This work shall consist of constructing free draining

base trenches and Outlet Pipes in accordance with these specificatiomseasonably close
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conformity withthe lines, grades, dimensions, and locations shown on the plans or established

by the Engineer.

606.2MATERIALS:

The materiak shallconform to thdollowing requirements

TYPE OR
MATERIAL SUBSECTION GRADATION
Concrete for Miscellaneous Uses 715.12
Corrugated Polyethylene Underdrain 714.19
Crushed Aggregate for Free Draining Bas  703.1, 703.2, AASHTO 57, 67, 357
Trench? 703.3,703.4 or 467
Gravel for Aggregate Filled Fabric 703.2 & 703.4 | AASHTO #2 thru #57
Underdraing or703.2.3 or Pea Gavel
Gravel for Underdrain3 703.2 & 703.4 AASHTO Size # 57,
67,7 0178
Crushed _Stone for Aggregate Filled Fabri 203.1 & 703.4 AASH_TO #2 thru #5
Underdraing inclusive
Crushed Stone for Underdraifis 703.1 & 703.4 AASHTO Size # 57,
67,7 0r78
Engineering Fabric for Subsurface Draina)  715.11.4
Miscellaneous Concrete 715.12
Outlet Pipe 715.10.1.5
Perforated Plastic Semicircular Pipe 714.20
Prefabricated Pavement Edge Drain 715.10.1
- . 702.1.2,702.1.3
Silica Sand for Underdrains &702.6

1 Plastic semicircular pipe may henished only when six inch (150 mm) diameter is called for on the P
2 Only one size may be used at any one installation.

When the locations of manufacturing plants allow, the plants may be inspeciadically
for compliance with specified manufacturing methods, and material samples may be obtained for
laboratory testing for compliance with material quality requiremertigs may be the basis for
acceptance of manufacturing lots as to quality. mAdlterials will be subject to inspection for
acceptance as to condition at the latest practicable time the Engineer has the opportunity to check
for compliance prior to or duringicorporation of materials in the work.

606.2.2Quality Control Testing: Quality control is the responsibility of the Contractor
as specified in 106.1. The contractor shall develop a quality control plan in accordance with
applicable sections of MB07.00.50 excluding the attachment page.

Samples will be obtained at a minimunequency of one sample per day of aggregate
placement. Aggregate for underdrain shall be evaluated for specification compliance in
accordance with MP 606.03.50. Aggregatedggregate filled underdrain shall be evaluated
for specification compliancaiaccordance with MP 606.03.50 except Section 6.0 through 6.2
are excluded.
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606.2.2Acceptance Testing: Acceptance sampling and testing of aggregates used for
underdrain ighe responsibility of the Division, Except for furnishing the necessary materia
Quiality control sampling and testing performed by the Contractor may be used by the Division
for Acceptance.

606.2.3Free Draining Base Trench Materials: The perforatd pipe and outlet pipe as
detailed on the plans shall meet the requirementsi®©Section.

606.3CONSTRUCTION METHODS:
606.3.1Pipe Installation:
606.3.1.1Trenching: Trenches shall be excavated to a width of the outside diameter
of the pipe plus 1 ft. (300 mm), to a depth of 4 inches (100 mm) below the flow line, and
to the gade required by the Plans or as directed. Trench walls shall be as nearly vertical as
practiable.

606.3.1.2Bedding and Placing Pipe: A minimum 4 inch (100 mm) bedding layer of
gravel or crushed stone shall be placed in the bottom of the trench fiat wsdth and
length.

Subdrainage pipe of the type and size specified shall be embeddigdriithe bedding
material. Upgrade ends of all underdrainage pipe installations shall be closed with suitable
plugs to prevent entry of soil materials.

Perfoated pipe shall normally be placed with the perforations down. Flexible pipe
sections shall & joined with couplings or bands as recommended by the manufacturer.
Non-perforated pipe and rigid pipe shall be firmly set and laid with the bell and groove
endsupgrade and with open joints, wrapped with suitable material when specified, to
permit entryof water.

606.3.1.3Placing Filter Material: After the pipe installations have been inspected and
approved, crushed stone or gravel shall be placed to a héiglmaches (150 mm) above
the top of pipe. The trench shall then be filled with silica sareminimum thickness of
12 inches (300 mm) over the top of the filter stone or gravel. In the event damp trench sides
indicate the necessity; the Engineer magdaian increase in the thickness of the silica and
cover. When the underdrain is used tonlthe base or subbase, course, the sand filter shall
be carried vertically to the bottom of the base or subbase. Care shall be taken not to displace
the pipe or th covering at open joints. When there is a heavy percolation of water into the
trench at undelrain level, the Engineer may substitute sand for the crushed stone or gravel
bedding, cover and filter.

606.3.1.4Backfill: Above the sand filter, when undeaths are not used to drain the
base or subbase, the trench shall be filled with suitab®orammaterial, as shown on the
Plans or as directed by the Engineer, in layers not exceeding 4 inches (100 mm) after
compaction. The use of bulldozers or other bladuipment in backfilling is expressly
prohibited.

The quality control testing and accemta of suitable soil, soft shale or granular
material will be according to applicable sections of 207 and 716, with the following
exceptions:
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1. A lot normally consst of the quantity of backfill material required to backfill 100
linear ft. (30 m) of the irtallation, or as directed by the Engineer.

2. For underdrain installations in an embankment, where existing tests are on file for
the adjacent embankment materidle ttarget percentage of dry density for the
suitable random backfill will be equal to the Alue of the tests in the adjacent lot
of embankment material or a minimum value of 95, whichever is greater. For
embankments where no tests are on file, the targreentage of dry density will
be 95.

606.3.1.5Underdrain Outlets: Trenches for underdiraoutlets shall be excavated as
for underdrains, except that the depth of the trench shall be limited to the flow line. Pipe
shall be laid in the trench with &hds firmly joined by the applicable methods and means.
The use of perforated pipe may be tted or, if used, it shall be laid with perforations up.
No filter material shall be used. After inspection and approval of the pipe installation, the
trench shalbe backfilled with suitable material in layers and compacted as provided for
underdrains.

606.3.2Underdrain Structures:

606.3.2.1Underdrain Junction Boxes: Underdrain junction boxes shall be
constructed to the dimensions and elevations at locatiershown on the Plans or as
directed.

606.3.2.2Slope Walls for Underdrains: Slope walls for underdrains shall be
constructed of concrete conforming to theuiegments of 715.12 of the Specifications and
shall be constructed to the dimensions andatiens at locations as shown on the Plans or
as directed.

606.3.2.3Spring Control: Underdrain spring boxes and underdrain for spring control
shall beconstructed to the dimensions and elevations at locations as shown on the Plans,
or as directed. Anyamaining upper portion of the trench shall be filled and compacted as
for underdrains.

606.3.3Aggregate Filled Fabric Underdrain and Blind Drains: Trenches for aggregate
filled fabric underdrains and blind drains shall be excavated to the width atidsthepvn on
the plans. The trench shall be prepared to a relative smooth state, free of sharp protrusions,
depressions, and debris.

When fabric is usedt shall be placed with the long dimension parallel to and centered
with the alignment of the trencht shall be placed in the trench in reasonable conformance
with the shape of the trench and shall be smooth and free of tension, stress, folds, arinkles
creases. The fabric shall be installed so that any splice joints have a minimum overlap of at
leag 2 feet (600 mm) in the direction of flow. The overlap of the closure at the top shall be
approximately the width of the trench and shall be temporaséd to cover the excavated
material on either side of the trench.

The aggregate shall be placed &yy method which will result in the trench being
completely filled to the line shown. The filling process shall not cause the permeability of
fabric tobe impeded.
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The fabric, when used, shall be overlapped at the top of the aggregate. Any patien of
trench not filled with aggregate shall be backfilled in accordance with 606.3.4.

606.3.4Prefabricated Pavement Edge DrainTrenches for prefabrited pavement edge
drain shall be excavated to the dimensions and grade shown on the Plans.

The edgealrain shall be placed against the pavement side of the trench and held firmly in
place while backfill is placed to a compacted height of not more tliachés (150 mm). For
onesided drains, the more open side shall be placed toward the pavementie\fiest tift is
compacted and any tears in the fabric have been satisfactorily repaired, the remainder of the
backfill shall be placed and compactedaydrs not exceeding 6 inches (150 mm) deep. All
compaction shall be accomplished with a vibratory cactipn system. The backfill shall be
the material excavated from the trench. Unless otherwise approved by the Engineer, the
excavation of the trench, tiacement of the edge drain, and the placement of the first lift of
backfill shall be accomplished asingle continuous operation.

Each segment of edge drain shall be joined to the adjacent segment prior to installation.
Splices shall keep the adjong edge drain in proper alignment and shall not separate during
installation.

Four inch (100 mm) dmeter nofperforated outlet pipes shall be installed to provide
positive drainage at low points of sags, at the low ends of all runs and at intenedsaeating
500 ft. (150 m) on continuous runs, except edge drains with two separate flow chanmhels shal
have a crossover coupling at approximately 250 ft (75 m). The manufacturers' recommended
fitting shall be provided for attaching the edge drains totilket pipes. A standard underdrain
concrete slopewall shall be used at each pipe outlet unlesgpthes gionnected to a drainage
structure. Slopewalls shall be fitted with a galvanized rodent screen.

The outlet pipe trench shall be constructed inoet&nce with 606.3.1.4 and 606.3.1.5
using as backfill the material excavated from the trench.

6063.5-Free Draining Base Trench Construction Methods:
606.3.5.1Trench: The FDB trench shall be excavated to the width and depth as
detailed on the plan3rench walls shall be as nearly vertical as practicable.

606.3.5.2Bedding and Placing Perforated kpe: After excavating the trench,
Engineering fabric shall be placed in the trench in reasonable conformance with the shape
of the trench. The Engineegrfabric shall be smooth and free of tension, stress, folds,
wrinkles, or creases. The Engineeringrfashall be installed so that any splice joints have
a minimum overlap of at least 1 foot (300 mm) any direction. Enough Engineering fabric
will be placel in order to properly tie to the mainline placement of Engineering fabric (Item
207034-*). A 2 inch (50 mm) bedding layer of crushed stone or gravel aggregate shall be
placed in the bottom of the trench for its full width and length. The pipe shabégaced
in the trench. The pipe sections shall be joined with couplings or bands as recommended
by the manufacturer. After pipe installation, the remainder of the trench will be backfilled
with crushed stone or gravel aggregate. (refer to table in 8e606.2 for material
requirements of aggregate)

606.3.5.30utlet Pipe:
606.3.5.3.1Connection to Peforated Pipe: At locations designated on the plans or
as directed by the Engineer, rigid outlet pipe will be connected to the perforated pipe. A
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drop comection utilizing a tee or wye or other means as satisfactory to the Engineer will
be used for this amection. This operation may be performed concurrently with the
placement of the perforated pipe or separately.

606.3.5.3.2ZTrenching: The outlet pipe trench shall be excavated to the depth of the
flow line of the outlet pipe. Minimum slope of the otitf@pe is to be 3%. Width of the
trench will be that width which will allow proper room for pipe placement and backfilling
operations.

606.3.5.3.3Placing and Backfilling Pipe: The outlet pipe shall be placed in the trench
with all ends firmly joined byouplings or bands as recommended by the manufacturer.
The outlet pipe shall be backfilled with random material in accordance with Gialose
606.3.1.4.

606.3.5.3.4Pipe End Treatment: The outlet end of all outlet pipes not tied to
drainage structuresall be equipped with a slopewall. Outlet pipes shall be tied to inlets
or culverts by the use of pipe saddles, grouting Cementingher means satisfactory to
the Engineer.

606.4METHOD OF MEASUREMENT:

The quantity of work done will be measured bg timear foot (meter) for pipe, including
outlet pipe, for each of the types and sizes as specified, complete in place and accepted. Length
will be determined from actual measurements after the pipe isdp.plangles, tees, and wyes,
and other brancheshich may be required will be measured from centerline of main pipe along
the centerline of the branch to the end and the length included in the pipe length. Crushed stone,
gravel, or silica sand for beddinfyter, and spring control will be measured thetvolume; the
volume will be the product of the specified trench width and depth, and the length in place, less
the volume of the pipe computed on the basis of the outside diameter of the barrel or cosugati
Blind drains will be measured by the voluwiegranular material. The quantity of work done for
"Aggregate Filled Fabric Underdrains” will be measured in linear feet (meters) of trench, complete
in place and accepted. The quantity of work done foefdPrricated Edge Drain” will be measured
in linear feet (meters) of edge drain and outlet pipe, complete in place and accepted. Volume will
be computed on the basis of the specified trench depth and width, and the length in place.
Underdrain junction boxewill be measured by the unit. Slopewalls foderdrains will not be
paid for separately, but shall be included in the cost of the underdrain pipe.

606.4.1 Free Draining Base Trench Method of Measurement:

606.4.1.1FDB Trench: The quantity of worldone will be measured by the LF (m)
of FDB 606.35.1 trench installed, complete, in place, and accepted. The perforated pipe is
a component of the FDB trench. Length will be determined from actual measurements once
the FDB trench is in place. No deductiondl be made for placement of the drop
connecton required at outlet pipe locations.

606.4.1.20utlet Pipe: The quantity of work done will be measured by the LF (m) of
rigid pipe complete in place and accepted. Angles, tees, wyes, and other brariches wh
may be required will be included in the l¢en@f the outlet pipe. Measurement shall begin
at the intersection of the perforated pipe and the rigid pipe. Slopewalls for outlet pipe and
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the connection of outlet pipes to drainage structures will notaie fpr separately, but
shall be included in theost of the outlet pipe.

606.5BASIS OF PAYMENT:

The quantities, determined as provided above, will be paid for as provided below, which
prices and payments shall be full compensation for furnishing theriala, excavation, placing
pipe, filter matewl, edge drain, outlet pipe, backfill, disposing all surplus material and doing all
the work, including all labor, tools, equipment, supplies and incidentals necessary to complete the
work. Payment for engimging fabric for Free Drain Base Trench will & Item 207034.

606.6PAY ITEMS:

ITEM DESCRIPTION UNIT
606020* |[Aggregate Filled Fabr i c |Linear Foot (Meter)
606022* | Crushed Stone, Gravel, or Silica Sand for Underdrain Cubic Yard (Meter)
606025* [isi zed Underdrain Pipe LinearFoot (Meter)

606027* | Corrugated Polyethylene Underdrainage Pipe Linear Foot (Meter)
606029* | Free Draining Base Trench Linear Foot (Meter)
606030* |[Outl et Pipe, fAsizeo Linear Foot (Meter)

*  Sequence number

SECTION 607
GUARDRAIL

607.2DESCRIPTION:

DELETE THE CONTENTS OF SUBSECTIONS 607.1 AND REPLACE WITH THE
FOLLOWING:

This work shall consist of the construction or reconstruction of guardrail in accordance
with these Specifications and in reasonably close conformity with the lines atfe$ gtaown on
the Plans or established by the Engineer.

The types of guardrail are designasedfollows:

Type 1: Galvanized Steel Deep Beam Type Guardrail or Ahaminum-

Magnesium AlloyCoated Steel Deep Beam Type Guardrail

Type 2: Blank

Type 3: Blank

Type 4: Blank

Type 5: Galvanized Steel Doubleaced Guardrail (Deep Beam Type)

Zinc-Aluminum-Magnesium AlloyCoated Steel DoublEaced
Guardrail (Deep Beam Type)

All installations of Type 1 & 5 Guardrail will be classified according to one of the
designations specified. The guardrail class will be indicated in the payatet the Plans,

Class I. 6 feet- 3 inches (1 905 mm) post spacing with blocks

Class Il: 12 feet- 6 inches (3 810 mm) post spacing with blocks
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Class lll: 12 feet- 6 inches (3 810 mm) post spacing without blocks.
Class IV: 3 feet- 1¥2 inches(952 mn) post spacing without blocks.
Class V: 3 feet- 1¥2 irches(952 mm) post spacing with blocks.

The construction of the guardrail shall include the complete furnishing, bssgrand
erecting of all component parts and materials at the locsliown on the Plans or directed by the
Engineer.

A Moadified Cut Slope Terminal shall consist of supplying and installing additional length
guardrail posts, an additional-W¢am guardibsection (bottom beam), and standard guardrail cut
slope terminal comgnents

607.2MATERIALS :

DELETE THE TABLE AND REPLACE WITH THE FOLLOWING:

MATERIAL SUBSECTION
Concrete for Footers 715.12
Galvanized Steel Deep Beam Type Guardrall 7124
Fasteners andinchor Bolts '
Miscellaneous Concrete 715.12
OffsetBlocks 710.3, 7105 *
Pressure Treated Wood Guardrail Posts 710.3, 710.5
Retroreflective Sheeting for Traffic Control 715.9.2.8
Steel Guardrail Posts 709.45
Zinc-Aluminum-Magnesium AlloyCoated Steel 7125
Deep Beam Type Guardrail )
Zinc RichPrimer (Galvanized Repair) 711.21
* Other material types may be substitut

607.4ERECTING RAIL ELEMENTS:
DELETE THE ENTIRE SUBSECTION 607.4 AND REPLACE WITFHE FOLLOWING:

607.4ERECTING RAIL ELEMENTS:

607.4.2General: Rail elements shall be erected in a manner resulting in a smooth,
continuous installation.

All bolts, except where otherwise required, such as expansion joint bolts and adjustment
bolts, $all be drawn tight. Bolts through expansiomis shall be drawn up as tight as possible
without being tight enough to prevent the rail elements from slipping past one another
longitudinally. Bolts shall be sufficiently long to extend at least 1/4 (6amm) beyond the
nuts. Except where requiréal adjustment, bolts shall not extend more than 1/2 inch (13 mm)
beyond the nuts. Bolts through variable thickness posts shall be cut off a maximum of 1/2 inch
(13 mm) beyond the nuts.
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All metal guardrailelements shall be fabricated in the shéjeld punching, cutting, and
drilling of all guardrail elements other than rail may be permitted after it has been demonstrated
that it will not result in damage to the surrounding metal and if approved by gfireeEn

When additional slotted holes amquired in Wbeam to secure rail to post, slotted hole
shall be per Standard Details Volume I. Slotted hole shall be field punched or shop fabricated
so that they are free from tears, jagged edges and damtmgesiorrounding metal. Drilling
to createslotted holes is prohibited.

It shall be permissible to join Galvanized and ZKlaminum-Magnesium AlloyCoated
Guard Rail together. Additionally, it shall be permissible to use galvanized fasteners and end
terminals with ZineAluminum-Magnesium AlloyCoated Guard Rail beams.

Galvanized orinc-aluminummagnesium alloycoated surfaces which have been abraded
so that the base metal is exposed, any field welded surfaces, threaded portions of all fittings
and fasteners, and cut ends of bolts shall beeggted with zinc rich primer or by field
galvanizing, when approved by the Engineer.

607.4.2Type 1 Guardrail (Galvanized Steel Deep Beam / Ziré&luminum -
Magnesium Alloy-Coated Steel Deep Beam)The rail shdlbe erected so that the bolts at
expansiorjoints will be located near the centers of the slotted holes. The rail elements shall
be spliced by lapping in the direction of traffic. The rail elements at each splice shall make
contact throughout the arefithe splice. Shofurved rail shall be uskeon curves with radii
less than 150 feet (45 m).

Any surface damage to galvanized beams or-alaminummagnesium alloycoated
beams shall be repaired with a material meeting the requirements of 711.21.

When called for, guardrail end terminals confong to the details shown on the Plans shall
be constructed.

607.4.3 through 607.4.4Blank

607.4.5Type 5 Guardrail (Galvanized Steel, Doubld~aced / ZincAluminum -
Magnesium Alloy-Coated Steel, Doubleé~aced): This rail shall be erected in accordanc
with the requirements of 607.4.2 and as shown on the Plans.

607.5GUARDRAIL REMOVED AND REBUILT OR STORED:

ADD THE FOLLOWING SENTENCE TO THE END OF THE SECOND
PARAPGRAPH:

It shall be permissible to join Ganized andZinc-Aluminum-Magnesium AlloyCoated
Guard Rail beams.

607.8PAY ITEMS:

DELETE ITEM 607027AND REPLACE ITEM 60046 IN THE TABLE:

ITEM DESCRIPTION UNIT
607046* 7 In Round X 6 Ft (175 Round X 1800 mm) Treate Each

Wood PostNoe!
Note 1 For repair and replacement of existing round treated wood post only.
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SECTION 609
SIDEWALKS

609.2DESCRIPTION:

DELETE THE CONTENTS OF THE SUBSECTON AR REPLACE THE
FOLLOWING.

This work shall consist of the construction of Portland cement concdetealks and curb
ramps in accordance with these Specifications and in reasonably close conformity with the lines
and grades shown on the Plans or established by thademgi

609.2MATERIALS:
609.2.1Detectable Warning Surfaces:

DELETE THE CONTENTS OF THE SUBSECTON AND REPLACE THE
FOLLOWING.

Detectable warning panels shall have a detectable warning surface meeting Proposed
Accessibility Guidelines foPedestrian Facility in Public Right of Way (PROWAG), latest
edition, requirements. The panel @insions shall not deviate more than 1/16 in (3 mm). The
panel colors shall be as shown in the plans or as approved by the Engineer. The panel shall
contrast sually with adjacent gutter, street or highway, or curb ramp surface, eitheotight
dark or dak-ontlight. The panels shall be textured to provide a slip resistant surface.

There shall be two types of warnssgurfaces: panels for fresh concrete stefawhile the
concrete is still plastic and panels for cured concrete surfbelsl-in-place cocrete domes,
brick pavers, tiles, or iron or steel warning systems shall not be used. Detectable warning
panelsmust be approved and on the WVDOH Approved ProductsTh& . material approval
for detectable warning panels will be based on results fronD@N field evaluation tests or
based on actual performance on WVDOH proje&tsmaterials to be used shall be eved
by a5 yearmanufacturewarranty under normal conditions.

609.2.5Acceptance Plan:
609.2.5.1Gradation:

DELETE CONTENTS OFSUBSECTION 609.2.5.1 ANDREPLACE WITH THE
FOLLOWING:

The material shall be sampled and tested in accordance witlhorSe59.2.4.
Acceptance for gradation shall be based on test results of consecutive random samples
from a lot. A sublot is the quantity afmaterial represented by a single gradation dsst
defined in MP 700.00.06 A lot shall be considered the quiy of material represented
by an average test value, not to exceed five sublots. In the case where only one sample is
needed for the totgdlan quantity, the sublot shall be considered the lot.

The average shall start on the second sangslelt. The average is continued for the
third through fifth sample result, averaging all previous sample results. Thereafter, only
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the last consecutivfive sample results will be averaged, i.e., second test value through
sixth test value, third test ke through seventh test value, and so forth as defined in MP
300.00.51.

When the test value of a lot and the test value of the last sublot, or whestttieee
consecutive individual test values of a lot fall outside the gradation limits of Table
7046.2A the lot of material represented will be considered nonconforming to the extent
that the last of its sublots are nonconforming. When this occerfaghsublot shall have
its price adjusted in accordance with Table 609.10.1.

609.3SUBGRADE PREPARATION:

DELETE THE FIRST PRAGRAPH AND REPLACEWITH THE FOLLOWING.

The subgrade shall be constructed true to grade and cross section as shown os tite Pla
directed by the Engineer. It shall be watered, if required, and thoroughly compacted befioge plac
the concrete or bed course material. All soft or yielding material shall be removed and replaced
with suitable material.
609.6MIXING AND PLACING C ONCRETE:

ADD THE FOLLOWING PARAGRAPH TO THE ENDOF THE SUBSECTION.

Curb ramp and adjacent curb or curb and gutter may be constructed monolithically, with
the approval of the Engineer. The monolithic or integral curb ramp threshold and adjacent curb
are required to be poured at the proper depth as per@VT
609.ZEXPANSION JOINTS:

DELETE THE THIRD PARAGRAPH AND REPLACEWITH THE FOLLOWING.

Expansion Joints shall be provided around all curb ramps and ramp flares.

609.8FINISHING:
609.8.1Concrete:

DELETE THE THIRD PARAGRAPH AND REPLACEWITH THE FOLLOWING.

The surface of sidewalks shall be marked into rectangles of not less than 12 sq. ft. (1 sq.
m) with a scoring tool which will form contraction joints and rounded sidewalk edges. The
contraction joints shall extend into the concrete 1 inch (@m) depth and shall be
approximately 1/8 inch (3 mm) wide.

609.8.2 Detectable Warning Surface:

DELETE THE CONTENTSOF THE SUBSECTION AD REPLACE WITH THE
FOLLOWING.
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All curb ramps shall inade detectable warning surface across the full widthe curb
ramp where the flush threshold meets the gutter or pavement (excluding any flared sides) or as
shown on the plans or established by the Engineer.-isgtace anchored detectable warning
surface shall be installed at the time of the placeémkthe curb ramp, while the concrete is
still plastic. The panel shall contrast visually with adjacent gutter, street or highway, or curb
ramp surface, either liglin-dark or darkon-light. A concete border, if necessary for
installation, shall not eceed 2 inches. Detectable warning surfaces are intended to provide a
tactile equivalent underfoot of the visible curb line. If detectable warning surfaces are placed
too far from the curb line becauska large curb radius, the location may compromitezatve
crossing. Detectable warning surfaces should be placed at the back of the curb line (or as
shown on the plans or established by the engineer) and shall not be placed on paving or
expansion jaits. A single detectable warning surface panel shalidssl with curb ramp
widths of 5 feet or less. Where detectable warning surface panels are cut to conform to a
specific shape of ramp and anchoring devices become part of the waste, the anchor will be
removed and reattached into the detectable warnirigcguat the original edge offset as per
manufacturer. The joints between the panels shall not exceed 1/8 inch. The panels shall not
deviate more than 1/1606 fr om {THeerade wilhbes hed
measured from the top of the pangtleding any texture.The panels shall be installed and
cut as recommended by the manufacture. Where parts of more than one panel are used to
conform to a specific shape, all panel pieces shall lleeotame color. Where possible, the
domes shall be gned in the direction of pedestrian travel.

609.9METHOD OF MEASUREMENT:

DELETE THE CONTENTSOF THE SUBSECTION AD REPLACE WITH THE
FOLLOWING.

Sidewalks will be measured in square yards (metemjplete in place and accepted,
which will be determine by the length measured upon the surface times the width constructed, as
authorized by the Engineer. Removal of existing sidewalks and any excavation shall be considered
Unclassified Excavation anchall be paid as specified in Section 207. Sidewalk tmdse
material will be measured by the cubic yard (meter), complete in place and accepted.

Curb Ramps will be measured and paid for separately complete in place and accepted. Curb
Ramp item includs all concrete for curb ramp (including curb, curbguter, curb wall or cheek
wall, etc.) as shown in Standard Details. Removal of existing curb ramp, existing partial sidewalks
necessary for curb ramp replacement, and any excavation shall be tamicidénrb Ramp bed
course material will be measureddybic yard, complete in place and accepted on new curb ramp
construction. Detectable warning surfaces shall be measured and paid for separately complete in
place and accepted.

Where a driveway csses a sidewalk, the intersecting area shall be cotextrio the
driveway typical section and shall be measured and paid for the entire length of the driveway and
transitions by the pay items shown in the driveway typical section or the Standard Details.

609.10BASIS OF PAYMENT:
609.10.1Price Adjustment:
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DELETE THE FIRST SRTENCE OF THE SUBSETION AND REPLACE WITH THE
FOLLOWING.

Bed course material not conforming to the gradation requirements as described in 609.2.5.1
will be paid for at the @usted contract price based the degree of nonconformance as
specified in Tablé09.10.1.

SECTION 614
PILING WALLS

DELETE THE ENTIRE @NTENTS AND REPLACETHE FOLLOWING:

614.:DESCRIPTION:
Thiswork shall consist of furnishing and placing steé&gin predrilled holes, concrete
or grout, backfill and lagging, of the kinds and dimensions designated, in accordance with these
provisions and in reasonably close conformity with the lines, gragleendions, and locations
shown on the Plans or establed by the Engineer. Painting of the exposed steel is required.
Careful attention shall be given to assuring the pile wall be embedded directly into existing
stable ground or bedrock. Prior to oridgrany materials, the Contractor in conjunction wfté
Engineer shall conduct a project site review in order to verify the limits of the pile wall.

614.2MATERIALS:
Materials shall conform to theequirementsspecified in the following Subsections of
Division 700:

MATERIAL SUBSECTION
Fine Aggregate 702.1
Fly Ash 707.4
Portland Cement 701.1
Reinforcing Steel 709.1
Steel Piles and Splices 709.12
Wales 709.12

614.3DRILLING:
A drilled hole is required for the buried length of the pile. A minimum of 10 feet (3 m) of
the pile, is to be placead bedrock/shale. Deviation from this requirement will be controlled by a
Plan note. The total estimated pile lengths and the depths &stimated bedrock/shale line are
shown in the plans. Should the elevation of the actual bedrock/shale varyhioestimated
elevation by more than 2.5 feet (0.8 m), the Engineer must approve the hole prior to placement of
the pile. The materialdm the drilled hole shall be removed and disposed of by the Contractor.
Particular care must be taken in the drglioperation to avoid deflecting the bit along a
sloping bedrock/shale line. To verify proper alignment, the Contractor shall measuezanmt
the vertical alignment of the hole using a plumb bob or other acceptable method. Pile alignment
shall allow drect welding of wale to piles.

110



Preferably, the diameter of the drilled hole shall be a size that will allow the pile, while
being slowlylowered into the hole, to reach the bottom of the hole under the impetus of the pile
weight. The minimum hole diametshall be 2 inches (50 mm) larger than the diagonal distance
across the pile cross section.

Temporary casing of holes may be needesamtain an open clean hole through the soil
overburden. There will be no additional compensation for temporarygca3ihe cost of any
casing used shall be included in the unit price bid for piling.

614.4INSTALLATION OF PILES:

Piles shall be locateas shown on the Plans or as directed by the Engineer. Piles shall be
installed with the pile center within 1 inch (26m) of the Plan location. The piles must be
prevented from rotating, so that the pile axis is within five (5) degrees of the positvwn sh
the Plans.

Boreholes that have collapsed shall bedni#éled or cleaned to the satisfaction of the
Engineer. Obstacles that impede the placement of the piles shall be removed. Tapping on the
pile(s) to reach its intended tip elevation(s) is podkd. Driving piles with a hammer is prohibited
unless required in the Plans.

It is desirable that piles be instdl without splicing; however, at the direction of the
Engineer splices may be made. Splice lengths at the top of the piles may bddrdtprevided
the splice lengths are less than the required splice plates. No payment will be madeffsr cut
Welding shall be in accordance with 615.5.7.

The drilled hole shall be pumped free of water and shall be reasonably freeifstaill
or ather debris prior to the placement of the concrete or grout. When unable to remove the water,
the concrete or grouhall be pumped or tremied through a pipe beginning at the bottom of the
drilled hole. The pipe shall be slowly raised ensuring the pigeremains at least 2 feet (600
mm) below the surface of the concrete or grout. A means of positively measuritgytter of
the concrete or grout as it is placed shall be provided by the Contractor. After placing the concrete
or grout below water tde, the Contractor has the option of either pumping or pouring directly
into the hole the remainder of the concretgmut provided the hole can be pumped to remove
remaining water. Placing the concrete or grout from the bottom of the hole to tha bbttioe
lagging shall be accomplished in one continuous operation.

Accurate records shall be maintained by the Gaier showing the depth to which each
pile was placed, the plumbness, the amount of material used, depth of bedrock/shale, and any
unusualconditions encountered during the pile installation. These records shall be given to the
Engineer at the competitiaf the project.

614.5CONCRETE OR GROUT:

Piles will be protected from corrosion and sealed by the placement of concrete or grout,
from the bottom of the hole to the bottom of the lagging or as directed by the Engineer. Vibration
of the concrete or grous not required. The Contractor shall complete all concrete or grout
operations within 24 hours of drilling each hole.

The Contractowill inform the Engineer, at the prenstruction conference, as to whether
grout or concrete will be used. Internmgi of concrete and grout will not be allowed, unless
approved by the Engineer.

Concrete shall be in accordance with Section &dss B. The job site and-Bar testing
are waived.
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Grout shall be furnished, tested and placed in accordance with theeregnis specified
herein.

Quality Control of the grout is the responsibility of the Contractor as designated in
Materials Proceche MP 601.03.50. The Contractor shall maintain equipment and qualified
personnel, who shall direct all field inspection, sangp and testing necessary to determine the
magnitude of the various properties of the grout governed by the Specificatiorrmtmaesntain
these properties within the limits of this Specification. The Quality Control Plan designated in MP
601.03.50 kall be submitted to the Engineer at the-poastruction conference. Work shall not
begin until the Plan is reviewed for confante with the contract documents.

The required ®tlay compressive strength of the grout shall be a minimum of 1,600 psi (11
MPa). Piling which has been installed with grout which does not attain the 1,600 psi (11 MPa)
strength in 7 days shall be paid ftra reduced unit price equal to 80% of the unit bid price for
steel pile. The penalty would include the entire length dfi gée which has been installed with
failing grout. Grout with compressive strength of less than 1,000 psi (7 MPa) shall betedalu
by the Engineer as to the adequacy for the use intended. All grout evaluated as unsatisfactory for
the use intended shdle removed and replaced or otherwise corrected by, and at the expense of,
the Contractor as required in 105.3.

A grout strengthtest shall consist of testing three 6 in x 12 in (150 mm x 300 mm)
cylindrical specimens. The test results shall be theageeof the three specimens. A minimum
of one set of three specimens shal/l be made f

614.6PAINTING:
All surfaces from the top of the steel pile, down to and including 2.0 feet (600 mm) below
the top of the anticipated concretegoout line shall be cleaned and painted prior to installation.
The method of surface preparation shall be hand tool cleanB§R&SP-2. The paint system
shall consist of oneoat of epoxy mastic meeting the requirements of 711.12 applied at a minimu
dry film thickness of 5 mils (125 ¢&m). I f no
pile shall be painted.

614.7-LAGGING AND BACKFILLING:

Lagging of the type and size as specified on the Plans shall be installed between the piles.
Timber or steel lagging shall not be use unless otherwise shown in the plans. Backfilling and
restoration of the roadway templateiiive as shown on the Plans. Precast concrete lagging shall
be fabricated in accordance with the requirements of MP 608.@8dlshall have a minimum-228
day concrete compressive strength of 3,000 psi (21 MPa) and an entrained air content-of 7% +/
2.5%.

Precast concrete lagging shall be used to the maximum exposed height as follows: For
exposed heights of up to 8 feetingh (minimum) lagging thickness shall be used. For exposed
heights greater than 8 feet and less than 16 feetf8(minimum) lagghg thickness shall be used.
These minimum thicknesses are applicable up to a maximum center to center piles spacing of 6
fed.

Other spacings, exposed heights, and minimum thicknesses shall be allowed as shown on
the plans.

614.8METHOD OF MEASUREMENT :
The quantity of piles will be measured in linear feet (meters) of piles installed and accepted
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for the wall.

The quantity lagging will be measured in square feet (meters) installed and accepted as
measured by the total arealafging as measured through all wall elements, without deductions
for gaps between lagging, piles, etc.

614.9BASIS OF PAYMENT:

The quantities wilbe paid for at the contract unit prices bid for the items listed below,
which prices and payments shall fodd compensation for furnishing all materials and doing all
the work herein prescribed in a workmanlike and acceptable manner, including altdabsr,
equipment, supplies, and incidentals necessary to complete the work. The cost of drilling,
concree, grout, wales, and painting shall be included in the price bid for the piles. Payment will
be made after receiving and accepting the record wfgpihstallation as described in Section
614.4.

614.16PAY ITEMS:

ITEM DESCRIPTION UNIT
614001* |[isi zed St eel Pi | e | Linear Foot (Meter)
614003* |[Concrete Laggi ng, |SquareFoot(Metel

*  Sequence number

SECTION 615
STEEL STRUCTURES

615.3MATERIALS:
615.3.2High-Strength Fasteners:
615.3.2.1Weathering SteelBridges:

DELETE THE CONTENTSOF SUBSECTION 615.2.1 AND REPLACE WI'H THE
FOLLOWING:

High strength fasteners shall meet Section 709.24 and shall be Type 3 (weatheri
steel), per ASTMF3125 Grade A325. High strength fasteners used in regions of the
structure that require painting shall be Type 1, per ASTMF3125 Grade A325, and
mechanically galvanized in accordance with ASTM B695.

ASTM F3125, Grade A490, high strendttsteners shall only be used when indicated
on the plans.

615.5ASSEMBLY:
615.5.6Connections Using HighStrength Bolts:
615.5.6.3Installation:

DELETE THE FIRST PRAGRAPH OF SUBSECTIN 615.5.6.3 AND REPACE
WITH THE FOLLOWING:
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Fasteners shallebprotected from dirt and moisture at the job site. Only the fasteners
anticipated to be installed and tightened during a work shift shall be removed from
protected storage. Fasteners not used shall be returned to protected storage at the end of
the shit. Lot identification of all components shall be maintained at allsint&alvanized
and zinc coated nuts shall be checked to verify that a visible lubricant is on the threads and
nut faces. Fasteners shall not be cleaned of lubricant that is predbst delivered
condition. Where galvanized fasteners must be tensionedning the bolt head, a visible
lubricant that meets the requirements of ASTM F3125, shall be applied to the washer that
will be placed under the bolt head. The lubricant maygmdied to the washer by the
manufacturer prior to shipment, by the falator at the fabrication shop, or by the erector
in the field. Fasteners which have accumulated rust, dirt or have been wet, shall be cleaned
and relubricated, prior to installatio®olt, nut and washer combinations as installed shall
be from the sameotationalcapacity lot.

615.6ERECTION:
615.6.9Final Cleaning of Weathering Steel Bridges:

DELETE THE SECOND AID THIRD PARAGRAPHSAND REPLACE WITH THE

FOLLOWING (See Notg

Note:t he sentence fido not use ac istrgard spec boeknoa thelinest ai ns
below paragraph two. The intent of the instruction above is to get only this sentence added to paragraph two (and to
not modify/delete the paragraph beldwi st arti ng with fiareas of the shopéod.

Upon completion of all conete curing operations, the contractor shall clean all steel
surfaces to remove all grease, oil, concrete residue, dirt, and other foreign substances in accordance
with SSPC SP 1, Solvent&aning, to the satisfaction of the Engineer. Do not use acidanove
stains.

SECTION 616
PILING

DELETE THE ENTIRE CONTENTS AND REPLACE WITH THE FOLLOWING:

SECTION 616
STEEL BEARING PILING

616.E:DESCRIPTION:

This work shall consist of furnishingnd driving steel bearing piles, of the kind and
dimensions designated, to the required bearing or penetration in accordance with these
Specifications and in reasonably close conformity with the lines and spacing shdaha Plans
or established by thengineer.

616.2MATERIALS:

Materials shall conform to the requirements specified in the following
sections/subsections:
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MATERIAL SUBSECTION
Steel Bearing Piles and Splices* 709.12
Steel Pile Points 709.50
*  The piling section shall be of the BHIrm and with total flange width substantially equ

to the depth of the section. No section shall have a thickness of metal less th
inches (10 mm), nor a depth less than 8 inches (200 mm).

CONSTRUCTION METHODS

616.3PREPARATION FOR DRIVING:

Unless the Contractor demonstrates to the Engineer for site access pdasashall not
be driven until required excavation or embankment is completeddrifesl boreholes shall be
drill and backilled with sand prior to placement of the pile and drivinMaterial forced up
between the piles shall be removed to correct elevation, without cost to the Division, before
concrete for the foundation is placed. Piling driven within 75 feet of anyteijvawvned structure,
that is not being dismantled duritige project, shall require paonstruction and postonstruction
survey to assure damages are not caused by the selected driving method.

616.4EQUIPMENT FOR DRIVING:

616.4.12General: When a diesl hammer is used for driving piles, both the fuel setiing)
stoke height of the hammer, shall be maintained at refusal to insure full energy of the driving
blows and the target capacity as noted on the Plans is achieved. All hammers shall be in good
working order, in the opinion on the Engineer, and be wampegkior to refusing any pile.

Before pile driving is started, the Contractor shall provide written certification to the
Engineer of the pile hammer type(s) and rated energy, and that the haasnheren inspected
and found to be in good working conditi

In case the required penetration is not obtained using a hammer complying with the
minimum requirements in 616.4.2 the Contractor shall provide a heavier hammer or resort to
predrilling at th& own expense.

616.4.2Hammers for Steel Piles:Open a&ad closed end diesel hammers are commonly
required to drive steel piles. Vibratory hammers can be used to extract piles. Vibratory
hammers shall not be used to set the piles to the tip elevatidntaet capacity, unless
specified in the Plans. Exterihcombustion hammers shall not be used to set the piles to the
tip elevations and target capacity, unless specified in the Plans. All hammers used to drive
steel piles shall have a minimum eques energy rating of 25,000-fts or as specified on
thePlans. Gravity hammers for driving steel piles shall not be allowed unless noted otherwise
on the Plans.

616.4.3Leads, Cushion Material, and Helmet:Pile driver leads, cushion material, and
hd me t shall be i n accor da n specifications.h Subskitete h a mm
materials will only be allowed at the Engineers discretion.

616.5METHOD OF DRIVING:

Drive the piles at the locations and to the vertical or battered lines shown in the Plans. Use
full-length piles where practicable. Usdeotherwise approved by the Engineer, driven piles shall
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reach the required tip elevations and blows per inch asakfuHarden steel pile point shall be

used for all piles driven to refusal on bedrock. Pile points shall be welded as required in these
specifications. Unless the Contractor demonstrates to the Engineer for site access reasons, piles
shall not be drivemntil the required excavation or embankment is complete. Piling driven within

20 feet of freshly placed concrete, shall not be ed afigr the minimum compressive strength

has been achieved per Table 601.8.7 for Superimposed Concrete Elements.efuhed,rpre

drilled borehole diameters shall be as specified on the Plans. Drill the holes accurately so that the
piles are set at th@dations as shown in the Plans. Place clean, dry sand in all borehole before
placing and driving the piles, unleshietwise noted on the Plans.

616.6ACCURACY OF DRIVING:

All piles shall be driven with a variation of not more than 2% from the \&icfrom the
batter line indicated. The plan elevation for cut off shall be measured from the lowest point of the
pile head with a maximum deviation of 2 inches (50 mm) above plan cut off providing this
deviation does not interfere with other construtttequirements. The cut off shall be made at
right angles to the pile. The concrete cover from the face of the ceriorany face of the pile
shall not be less than 9 inches (225 mm) except on the side the pile penetrates the structure.
Additional concrée cover may be monolithically added to the structure to maintain the minimum
9 inches (225 mm) cover at no cost te Mivision.

616.6.XFoundations: The location in plan for piles in foundations may have a maximum
deviation of 6 inches (150 mm) frotimat shown in the contract documents except as provided
in 616.6.2.

616.6.2Abutments with Single Lines of Piles: The location in plan for piles in an
abutment with a single line of piles may have a maximum deviation of 3 inches (75 mm) from
that showrin the contract documents.

616.6.3Combination Pile and Trestle Beats: The location of the top of a combination
pile and trestle bent may have a maximum plan deviation of 1 1/2 inches (38 mm).

616.#DEFECTIVE PILES:

The procedure incident to thewdng of piles shall not subject them to excessive and undue
abuse prducing deformation of the steel. Any pile driven out of the tolerances required in 616.6,
or any pile damaged by reason of internal defects or by improper driving shall be remoxed or, a
the option of the Engineer, a second pile may be driven adjacegtitifahis can be done without
detriment to the structure. All piles so driven shall be at the expense of the Contractor.

616.8DETERMINATION OF BEARING VALUES:

616.8.1From Blow Count at Refusal: The size of piles, energy rating of hammer, fuel
seting, stoke height, and target capacity will be designated on the Plans. All piles shall be
driven to refusal into bedrock as indicated by the estimated pile lengths or pile tipogigvati
Refusal is defined as the blows for 1 inch (25 mm) of penetrididhe hammers as listed on
the Plans. The minimum number of blows in the last inch of penetration shall be as specified
on the Plans. If a different hammer or fuel setting is usedntractor shall submit driving
criteria using a wave equation anadysuch as that provided by GRLWEAP. The driving

116



criteria shall be submitted to the engineer at least 14 days prior to installation of the first pile.
The driving criteria shall incide the fuel setting(s), stoke height(s), and required blows per 1
inch to achieve the target capacity. The maximum compressive driving stress shall be
submitted and shall not exceed 45 ksi at the target capacity. A minimum of 6 blows per 1 inch
may be #owed by the Engineer based on the wave equation analysis. Asraatelt® blow

count at refusal to control pile driving, the Contractor, or the Engineer, may allow the use of a
Saximeter to determine the refusal stoke height. Any wave equatiorsianadyformed by

the Contractor and associated costs due to delaydrammty equipment mobilization shall be

at the Contractorés expense.

616.9STEEL PILING:
616.9.2General: Steel piles shall consist of structural steel shapes of the kind and size
specified. Only new piles shall be furnished and used by the Contractotertgih steel piles
shall be used where practicable. Splicing of piles is permitted subject to tloalpprthe
Engineer and shall be in accordance with this Specificatioentimber of welded connections
in the length of a pile shall be preferably as few as practicable.

616.9.2Splicing Steel Piles: If splices are made in steel piles by weldirge abutting
surfaces must be true planes. The top surface of the loveesimll be straightened if bent
during the driving process or cut off (flame cutting permitted, 615.4.3.2.2) below the bent
portion if it cannot be satisfactorily straightened. Th&dm surface of the upper pile shall be
beveled on the inside edges oé tttanges and along one edge of the web. The bevel shall be
made at an angle of approximately 40° with the horizontal. A surface of 1/8 inch (3 mm) may
be left unbeveled. The uppettgshall be securely clamped to the lower pile and separated
there from 18 inch (3 mm), care being taken to make the axis of the two piles coincide. The
entire periphery of the pile joint shall then be butt welded, by properly certified welders, with
sufficient passes to completely fill the joint, the slag of each pass bemgved before
beginning the next pass.

616.1GPREDRILLED PILING:

Holes shall be drilled or bored to the diameter and depth as specified on the Plans. Prior
to placement of theile or the driving operations, the Contractor shall fill the open borekithe
concrete sand Test requirements for this material are waived, except that the material shall be dry
and free flowing. After driving, the Contractor shall fill the voids arotmedpiles with additional
concrete sand to the satisfaction of the Engine

616.1*METHOD OF MEASUREMENT:

The number of linear feet (meters) of piles of the type specified to be paid for will be the
actual length of piles remaining in the finishedusture. All cutoffs remain the property of the
Contractor for dispositio.

616.12BASIS OF PAYMENT:
The quantities, determined as provided above, will be paid for at the contract unit prices
bid for the items listed below, which prices and paymemad be full compensation for furnishing
all materials and doing all theonk prescribed in a workmanlike and acceptable manner, including
all labor, tools, equipment, supplies, and incidentals necessary to complete the work. The cost of
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predrilling, fill ing of borehole and voids with sand, splicing, and hardened steel piks pball
be included in the price bid for the piles.

616.13PAY ITEMS:

ITEM DESCRIPTION UNIT
616004* |Asi zeoO Steel Bear i]|LinearFoot(Meter)
616005* | SteelBearing Piles, Pr®rilled and Driven| Linear Foot (Meter)
616016* | Sheet Piliig Left in Place Linear Foot (Meter)
616017* | Sheet Piling, Driven Linear Foot (Meter)

*  Sequence Number

SECTION 618
CAST BRONZE AND ROLLED COPPER-ALLOY EXPANSION PLATES

DELETE THE ENTIRE &CTION.

SECTION 620
THREE-SIDED REINFORCED CONCRETE BRIDG E/CULVERT

620.3DESIGN CRITERIA:
620.3.2Precast ThreeSided Bridge/Culverts:

DELETE PARAGRAPH ONE ANCREPLACEWITH THE FOLLOWING:

The bridge/culvert unit dimension and reinforcement details shall be as prescribed in the
plan and the shop drawingsrovided by the manufacturer. The minimum concrete
compressive strength shall be 4000 psi (28MPa). The minimum steel yield strengbie €itall
ksi (414 MPa). The minimum required strength for form removal and handling shall be 70%
of Design Strength uaets otherwise specified by the Designer. The precast-sided
bridge/culvert unit shall also conform to MP 604.02.40.

620.5MATERIALS:
620.5.2Concrete:

DELETE SUBSECTION 620.5.1.9 AND REPLACE WITH THE FOLLOWING:

620.5.1.9Supplementary Cementitous Materials (SCMs): Shall conform to
Section 707.4.

SECTION 622
TIMBER BRIDGE STRUCTURES

622.2MATERIALS:
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DELETETHE CONTENTS OF SUBSECTION 622.2.4 AND 622.2.6, AND REPLACE
WITH THE FOLLOWING:

622.2.4Preservative Treatment: Treatment of all saw timber and umber shall be in
accordance with the American Wood Protection Association (AWPA) Standard U1, UC4B.

To the extent practical, all lumber and timber members shall be fabricated prior to
preservative treatment. Items thare field fabricatedghall be treated in accordance with
AWPA Standard M4.

All surfaces shall be free of excess treatment solutions at the time of delivery to the job
site.

622.2.6Structural Glued-Laminated Timber (Glulam):  All Structural Glued
Laminated Timber membeshall be visually graded Southern Pine or visually graded Douglas
Fir-Larch as shown on the drawings and specified below.

Materials, manufacture and quality control shall be in accordance with American National
Standards Institut&imerican Institute ofTimber Construction (ANSI/AITC) Standard A
190.1, Structural Gluetdaminated Timber, and shall provide allowable design values as
shown on the Plans. All design values are based on wet condition of service. Adhesives shall
meet theequirements of wetise for wet conditions of service. Appearance of the members
shall be industrial grade. Surfaces of members shall be not sealed and members shall not be
wrapped. Members shall be marked with a Quality Mark and, in addition, a ¢etibf
Conformance sl be provided to the Engineer to indicate conformance with ANSI/AITC A
190.1, Structural Gluedaminated Timber.

All Structural GluedLaminated Timber members shall be preservative treated in
accordance with AITC Standard 109, 8tard for Preservativereatment of Structural Glued
Laminated Timber and AWPA Standard U1, UC4B, Commodity Specification F.

All surfaces shall be free of excess treatment solution at the time of delivery to the job site.

To the extenpractical, all Structural Gluedaminaed Timber members shall be fabricated
prior to preservative treatment. Items that are field fabricated shall be treated in accordance
with AWPA Standard M4.

SECTION 623
PNEUMATICALLY APPLIE D MORTAR

DELETE THE ENTRE CONTENTS AND REPLACE WITH THE FOLLW/ING:

SECTION 623
PNEUMATICALLY APPLIE D MORTAR OR CONCRETE (SHOTCRETE)

623.E:DESCRIPTION:

This work shall consist of repair of concrete structures, protection of structural steel, or any
other type of work as may be designated on the Plans by apphgngranore layers of concrete
conveyed through a hose pneumatically projected at a highityedg@inst a prepared surface in
conformity with the dimensions and design shown on the Plans. It shall include removal of all
loose, soft, honeycombed, and disigrated concrete, the preparation of the surface, the furnishing
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and placing of reinforcingteel including wire fabric, dowels, and any other steel items noted on
the Plans, and the mixing and applying of shotcrete as outlined in thsestibn.

623.1.1Definitions:

Dry-mix shotcrete-shotcrete in which the mixing water is added to cetecmaterials at
the nozzle.

Nozzle Operatorcraftsman on shotcrete crew who manipulates the nozzle, controls
consistency with the dry process, and controlal fdeposition of the material.

Shotcrete This is mortar or concrete conveyed through a lanskpneumatically projected
at high velocity onto a surface.

Wet-mix shotcreteshotcrete in which all the ingredients, including water, are mixed
beforeintroduction into the delivery hose; compressed air accelerates to the material flow at
thenozzle.

623.2MATERIALS:
Materials shall meet the requirements specified in the following Sections, Subsections, or
Standards and other requirements as noted below:

MAT ERIAL SUBSECTION OR STANDARD
Accelerating Admixtures 707.13
Air-Entraining Admixtures 707.1
Coarse Aggregate 703.1, 703.2
Curing Materials 7076:707.10
Fibers* ASTM C1116
Fine Aggregate 702.1
Portland Cement 701.1,701.3

Supplementary Cementitious 707.4

Materials**

Reinforcing Steel 709.1, 709.3, 709.4
Water 715.7

Water Reducing Admixtures 707.3

Water Reducing, Accelerating 707.14

Admixtures

Water Reducing, Retarding Admixtureg 707.2

*  ASTM C 1116, Type Il or lll. Provide a minimum dosagfel.5 pounds per cubic yard.
Use fibers that are a minimum of lifgch (13 mm) length, monofilament or collated
fibrillated microfibers.

**  The use of a supplementary cementitious materials wilbagtermitted when a blendec
hydraulic cement is used.

Gradation: The aggregate gradation shall comply with the following requirements.
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. . Percent By Mass Passin
Sleve Size Each Ind)i/vidual Sieve k

Y% inch (12.5 mm) 100

3/8 inch (9.5 mm) 90-100

No. 4 (4.75 mm) 70-85

No. 8 (2.36 mm) 50-70

No. 16(1.18 mm) 3555

No. 30 (600 um) 20-35

No. 50 (300 um) 8-20

No. 100 (150 um) 2-10

CONSTRUCTION METHODS

623.3QUALIFICATIONS:

The Contractor shall maintain necessagquipment and qualified personnel to perform all

work, sampling, and testinglhe minimum qualifications are listed below:

Contractor: The contractor will have completed at least five shotcrete projects of similar
size, scope, and shotcrete processl (dey or wetmix). The contractor must provide proper
documentation, includg full contact information for owner/engineer/construction
manager/general contractor who contracted the contractor to perform the shotcrete work, a
project description, scopen@ outcome of previous 5 structural shotcrete projects.

Superintendent, Prgect Engineer, or Project Manager: The Project Engineer, Project
Manager, or Superintendent will have a minimum of 3 years of relevant experience on
structural shotcrete project¥he contractor must provide proof of the previous shotcrete
experience.

Foreman: The foreman will have a proficiency in all positions. The foreman will be
required to have at least two years of experience on structural shotcrete projects. The foreman
must provide references of the previous shotcrete projects that can beebidacerify the
experience and outcome of these projects. Th
previous shotcrete experience.

Nozzleman: The nozzleman will beaquired to be ACI certified as required by the current
ACI Shotcrete Nozzlenmacertification policy (CCP 660.1) in the shotcrete delivery method
that is chosen for the project, either-ainyx process or wetnix process. The Nozzle Operator
must have at lest 300 hours of experience as a nozzle operator on projects with a similar
aplication and scope. The contractor mu s t
shotcrete experience. The nozzleman will also be able to demonstrate, by test, an ability to
sdisfactorily perform the required duties and to apply the shotcrete as eggby
specifications.

623.4PROPORTIONING:

Unless otherwise specified, the proportioning and mix design of shotcrete shall conform to
Section 601.3. At least 30 days prior he start of construction, the Contractor shall design and
submit, to the Engieer, for approval, the proportions of materials, including cement, aggregate,
admixtures, fibers, and supplementary cementitious materials, to be used which will result in a
mixture conducive to effective shotcreting, and a mixture having the desireerpgepA mix
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design shall be required for each different type of shotcrete to be used in the work. The mix design
shall be accompanied by a statement giving the source of atatend components used in the
mix. All shotcrete mix designs will be accepieased on the results of preconstruction testing.

When using the wemix process the air content of the concrete must be 10 + 2% before
shooting.

Dry-mix shotcrete may be usedovided that the kplace air entrainment shall be checked
at least once d@he beginning of the operation, once in the middle, and once after restarting the
shotcrete process after any breaks each day and found thaptheamixture has a minimum of
4% air entrainment.

The maximum allowable w/c ratio for any shotcrete misige will be 0.45. Shotcrete
shall achieve a minimum compressive strength of 2000 psilay8 and 4000 psi in 2B8ays when
tested using cores in accordance with ASTM C1140.

Compressive strength and plastic air content test results from at least bpaneisfor
each mix design shall be submitted to the Engineer prior to construction.

623.5PRE-CONSTRUCTION TESTING:

Prior to the start of construction, the contractor willathavo test panels. Two panels will
be shot for every different mix designathis going to be used on the project. The same ACI
certified nozzleman, crew, and equipment that will be performing shotcreting operations on the
project must be used to shoogttest panels. The same shooting positions that will be used in the
projectmust be used in shooting the test panels. All form materials and procedures will comply
with ASTM C 1140.

One of these two test panels will have reinforcement which is the aantiee most
congested section on the shotcrete project and shall use tharsardesign designated for that
section of the projectThe finish that is selected for the section of the project, which the panel
with reinforcement represents, will be apdlie the panel with reinforcement, to indicate whether
that finish has any &fct on the shotcrete encasement around the reinforcement. This will be used
to qualify the nozzleman and shotcreting feasibility. The minimum diameter for the cores taken
from the panel with reinforcement will be 3:-ftches (95 mm) and will be the awmtithickness of
the panel.The panel with reinforcement will be large enough so that actual project conditions can
be simulated. The other panel will have no reinforcement ahdewised to qualify the properties
of the mix design. The size of the phwéhout reinforcement, for qualifying the mix design, will
be such so that cores can be drilled allowing fanches (75 mm) diameter and length of-5.5
inches (140 mm) or théickness of the panel, whichever is greater. This process shall follow the
guidelines of ASTM C 1604. A WVDOH representative must be present when the test panels are
constructed and tested, and the WVDOH representative must inspect the performantestf the
panels with reinforcement for quality of shotcrete placement, quafityoazleman, and
encasement.

Three cores shall be taken from the test panel with reinforcement and will be visually
inspected to ensure proper shotcrete placement and conisaligietund the reinforcement. Three
cores shall be taken from the test pamithout reinforcement and will be tested in accordance
with ASTM C 1604. Cores that are damaged from drilling must be immediately discarded.

If any preconstruction testing pdrfails the contractor will be allowed to shoot another
test panel with theasne nozzleman, equipment, and mix design. If the second panel also fails, the
contractor must make changes until the shotcrete panel passes the testing. These changes must be
implemented during the entire shotcreting process during construction.
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If permitted by the Engineer on small projects, where preconstruction testing is cost
prohibitive, the requirement for constructing test panels may be waived if the contractor provides
results of previous tests with the same materials, mix designs, gdgérsanel, and similar
project application. The requests must be made to the Engineer and approved before pre
construction testing may be omitted.

623.6 TESTING DURING CONSTRUCTION:

The Contractor must notify the Engineer at least 48 hours prioreginting any
shotcreting operations.

The Contractor shall perform Quality Control Testing as outlined in thisscition.

623.6.XSampling and Testing Methods:

Sampling Materials for Shotcrete ASTM C1385

Temperature of Freshly Mixed Hydraul ASTM C1064

CementConcree

Testing of Air Content ASTM C231 or AASHTO T152
Preparing and Testing Specimens fron

Shotcrete Test Panels ASTM €1140

Obtaining and Testing Drilled Cores of ASTM C1604

Shotcrete

623.6.2Temperature: Testing of theemperature will be grformed hourly and shall be
within the allowable temperature ranges specified in Section 601.9.

623.6.3Air Content: For wetmix shotcrete, the air content must be 10 + 2% when tested
prior to placement. The testing frequencies of air content formwetshotcrete, prior to
placement, will be as required in MP 601.03.50 Table 1 Section C.

Dry-mix shotcrete may besed if air entraining admixture is used.

A, fhas shot shotcreteo, air test shadl be
mix and drymix shotcrete as follows. The shotcrete nozzle operator will shoot a sample of
shotcrete into a wheelbarrow @ the wall or floor, then place the shotcrete sample into the air
meter using a scoop. The subsequent sample will follow guidelindsS®M C231 or
AASHTO T152. The minimum air entrainment of

623.6.4Compressve Strength: During construction, test panels shall be shot for each
different mix in the project. The panels will have a minimum dir@msf 16 inches x 16
inches (400 mm x 400 mm) and have enough depth to allow cores toibet®es (140 mm)
long. Ore test panel will be shot for each mix every day or every 50 yd3 (38 m3), whichever
produces the greatest number of panels. The parieteem be cured using the procedures in
ASTM C1140. Three cores with a diameter of 3 inches (75 mm) and a leng ofches
(140 mm) will obtained from each panel and tested for compressive strength following the
guidelines of ASTM C1604.

The minimum 28day average compressive strength for each set of cores from each panel
shall be 3,500 psi (24 Mpa) with no singlere strength less than 3,000 psi (21 MPa).

When testing irplace concrete that has been placed using shotcrete, cores will Inedbtai
at the location specified by the Engineer and tested as outlined in ASTM C1604.
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623. 7EQUIPMENT AND TOOLS:

The Contractor shall maintain a clean, dry-foée supply of compressed air sufficient for
maintaining adequate nozzle velocity at all tt/m&he equipment shall be capable of delivering
the premixed material accurately, uniformly and continuously throughd#iivery hose. To
prevent sagging or sloughing of freslagplied shotcrete, control must be taken with the
application thickness, noleztechnique, air pressure and rate of shotcrete placement. A minimum
600 CFM compressor capable of producing 120ipgrassure exiting the compressor is required.

The internal diameter of the hose shall be at least three times larger than the&atmpst
in the mixture. For shotcrete containing steel fit@nforcement, the internal hose diameter shall
be a mnimum of 1.5 times the length of the fiber, and for shotcrete containing synthetic fibers, the
internal hose diameter shall be a minimahthe same length as the fiber.

623.8HANDLING, MEASURING AND BATCHING OF MATERIALS:

The batch aggregate and cement by weight or by volume must be in accordance with the
requirements of Section 601 and AASHTO M157 or AASHTO M241. The mixing equipment
must thoroughly blend the materials in sufficient quantity to maintain placing contintilig.
batch, delivery and placement of shotcrete must be completed within 90 minutes of mixing. The
use of retarding admixtures may extend application time beyond r@texiif approved by the
Engineer

Dry-mix shotcrete shall be sufficiently damp priorghotcreting. Sitdatched drymix
shotcrete typically does not need to be-g@@epened, since the aggregate usually contains
sufficient moisture. However, pteaggel dry-mix shotcrete must be pgampened.

623.9CLEANING:

All surfaces must be freedm damaged material. The surfaces must be clean from dirt, oll,
or other contaminants that could inhibit the bond of shotcrete. Concrete or masonry surfaces will
be chpped prior to the placement of shotcrete to make surfaces even, sawcut surfaces must be
roughened.

In concrete repair work, disintegrated concrete shall first be removed with pneumatic or
hand tools. The surfaces shall then be thoroughly blasted to eestialirt and loose materials,
special care being taken in concrete repair work tootigitly clean exposed reinforcing steel.

Any unsound concrete, on which shotcrete will be placed, shall be removed. Prior to applying
each layer of shotcrete, the coste surfaces shall be cleaned and washed with water and dried to
a saturated surfaceydcondition with compressed air.

Earth surfaces shall be dug to line and grade. The surface will be dampened prior to the

placement of shotcrete. There will no podis@anding water prior to the shooting of shotcrete.

623.10PLACING REINFORCING STEEL:
Lap adjacent sheets of reinforcing wire or reinforcing bars and install anchors as directed
on the Plans.

623.12PLACING SHOTCRETE:

Shotcrete shall not be installed frozen surfaces or ground. Shotcrete shall be deposited
with a material temperatuid not less than 50° F (10° C) or more than 90° F (32° C), and unless
otherwise stated, shotcrete temperature requirements will comply with Section 601.9.
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During highwind or rain, unless suitable protective covers, enclosures or wind breaks are
installed shotcrete application shall be suspended. Any newly placed shotcrete that has been
exposed to rain making the shotcrete unacceptable shall be removed and reptatgethilene
film or equivalent shall be used to protect the work from exposure tossdwesather.

Shotcrete may not be placed during precipitation that will disturb the finish or cause the
shotcrete to run. Shotcrete will not be placed when wind donditwill disturb the stream of
shotcrete before hitting the receiving surface. Thati@otor shall maintain the face of the surface
on which the shotcrete is to be applied and other surfaces, such as reinforcing steel, clean of loose
materials, mud, t@ound, overspray or other foreign matter that could prevent or reduce shotcrete
bond. Ary surface materials that are loosened or damaged, to a sufficient depth should be removed.
Any material that loosens during application shall be removed. The adjacéades shall be
protected from overspray during shooting. Water flow shall be divaatetistanding water shall
be removed so that shotcrete placement will not be affected.

Unless otherwise required, shotcrete will be placed in one layer to elimhegtegsibility
of cold joints and laminations. If shotcrete is placed in multiple laygecautions will be taken
in order to lessen the chance of cold joints and laminations. The shotcrete shall be applied from
the lower part of the area upward to preva@ccumulation of rebound. The placement of the nozzle
shall be at a distance and appnoately perpendicular to the working face so that rebound will be
minimal and compaction will be maximized.

Rebound shall not be worked back into the construct®mtcrete crews must always keep area
around nozzleman clean and clear using compressdd eemoved impurities and shoveling
overspray before that area is shot.

A clearly defined pattern of continuous horizontal or vertical ridges or depressions at the
reinforcing elements after they are covered with shotcrete will be considered asiandofat
insufficient reinforcement cover or poor nozzle techniques. In this case, immediately suspend the
application of shotcrete and implement corrective measureged@tine shotcreting procedure by
adjusting the nozzle distance and orientation, inguaitequate cover over the reinforcement and
adjusting the water content of the shotcrete mix or other means.

Any shotcrete surface defects shall be repaired afteemiaat as soon as possible. Any
shotcrete that exhibits segregation, honeycombing, ldiomavoid or sand pockets, or excessive
shrinkage cracking shall be removed and replacegldee shotcrete not meeting the specified
strength requirement will be sjlot to remediation. Possible remediation options include
placement of additional shotte thickness or removal and replacement, at no additional cost to
the WVDOH.

623.12FINISHING SHOTCRETE SURFACES:

The finish shall be completed as per the contdimtuments. When specified, a pre
construction mockup panel representing the desireshfiginall be provided and evaluated by the
WVDOT for conformance with the contract documents. When using a troweled or rod finish, the
shotcrete must sufficiently setéawoid sagging or sloughing.

623.13CURING AND PROTECTING SHOTCRETE:
Shotcrete shalldcured as outlined in Section 601.12.

125



623.14METHOD OF MEASUREMENT:
The quantity of shotcrete to be paid for will be the number of square yards (meters)
complete irnplace and accepted.

623.15BASIS OF PAYMENT:
The quantities, determined, as providdmbve, will be paid for at the contract unit price,

and shall constitute full compensation for furnishing and preparing of all materials, including
reinforcing steel, laitems incorporated into the shotcrete work as shown in the Plans such as
anchors antolts, placing, finishing, testing, and curing shotcrete, and all labor, equipment, tools,
supplies, and incidentals necessary to complete the work.

623.16PAY ITEMS:

ITEM DESCRIPTION UNIT

623001* | Shotcrete Square Yard (Meter)

*  Sequenc&umber

SECTION 625
DRILLED CAISSON FOUNDATIONS

DELETE THE ENTIRE @NTENTS AND REPLACBWNITH THE FOLLOWING.

SECTION 625
ROCK SOCKETED DRILLED SHAFT

625.2DESCRIPTION:

Thework of this section includes the furnishing of all materials and the construction of rock
socketed drilled shaft foundations consisting of reinforced concrete placed within the drilled
excavations. Each rock socketed drilled shaft foundation sinaidcof an upper drilled shaft portion
in a steel casing and a lower rock socket portion.

625.2SUBMITTALS:

The Contractor shall deliver all submittals required by this specification to the Engineer no
later than one month prior to constructing anykreaketed drilled shafts shown in the plans. No
rock socketed drilled shafts shall be constructed prior to the Engineer's review and acceptance of
all submittals.

625.2.XExperience:

1. A satisfactory record of experience in rock socketed drilled shaftrotion is of the
utmost importance in obtaining a satisfactory rock socketed drilled shaft installation. The
installation of the drilled shaft is required to be performed by a contractor or specialty
subcontractor specializing in installing and hawxgeience with rock socketed drilled
shafts of similar length, diameter, and subsurface conditions as those shown in the contract

documents.
2. The Contractor shall submit data on at least two projects performed during the past ten
years, for which the Corcta or Contractoro6s kegitepersor

supervisor, have installed rock socketed drilled shafts of a range of diameters and lengths
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similar to those shown in the plans, in similar quantities, and under similar subsurface
conditions. Tle list of projects shall contain names and phone numbers of owners'
representatives who can verify the participation in those projects.

3. The Engineer shall revi ew and approve
gualifications. If in the opinion of the Engiart he Contr actor s qual i
adequate, the Contractor shall submit to the Engineer a proposed method of obtaining
the necessary qualifications.

4. The installation of all components of the drilled shaft including; drilling, reinforcement
placenent,concrete placement, and required wet hole condition work, casing installation
and removal, slurry placement, and any other work required to complete the rock socketed
drilled shaft, shall be performed by the approved contractor or specialty subtwontrac

625.2.2Site Inspection: A signed statement shall be submitted affirming that the Contractor
(or the Subcontractor if applicable) has inspected the project site and the available subsurface
information including any available soil or rosamples.

625.2.3Installation:  The Contractor shalcomply with applicable environmental
regulations, including but not limited to the protection of river water from degradation due to
material excavated from rock socketed drilled shaft locationsetalather armful erosion,
protection of the environment from slurry spillage or discharge if slurry is used, and general
environmental protection of the area from all operations related to rock socketed drilled shafts.

The installation shall be in accance witht he Contractor s propos:
Section 625.6.1.7.

The Contractor shall provide a projected schedule of work to the MCS&T Division,

DOHMCSnTcaission@wv.gov , thirty (30) days in advancef construdbn of drilled shafts.

This projected schedule will be used by the MCS&T Division to schedule preinstallation core
hole drilling and drilled shaft inspection.

625.2.4As-Built Records: Within 24 hours of the completasbnstruction of each drilled
shaf, the Contractor shall submit a report on the actual location, alignment, elevation, and
dimensions of the drilled shaft, and will also submit a completed drilled shaft log.

625.3:Blank

625.4DIMENSIONAL REQUIREMENTS:

If the specified dimensional regements are not met, the Contractor shall submit a corrective
plan for any deviation from the drilled shaft location, alignment and elevation tolerances, and
reinforcement dimensional requirements to the Engineer for\egdprohis approval may take up t
fourteen (14) calendar days. The corrective plan shall be certified (signed by a Professional Engineer
licensed in West Virginia knowledgeable in rock socketed drilled shaft installation). The cost of any
corrective adbn shall be borne by the Conttac

625.5MATERIALS:

625.5.2Concrete: Concrete for the rock socketed drilled shafts shalClass DC and
shall conform to the requirements of Section 601.
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The design 2&lay compressive strength shall not be leas #500 psi (31 Mpa) unless
shownotherwise in the Plans. The Contractor shall prepare a mix design in accordance with
MP 711.03.23 to attain this strength. Slump for dry placement shall be 7 inches (175 mm)
plusor-minus 1 inch (25 mm). Unless otherwispecified in the Plans, the cem shall be
Type I.

For placement of concrete by tremie or pumping, the cement factor shall be increased by
94 Ibs. (43 kg) from the original design cement factor, the slump shall be 8 inches (200 mm)
plusor-minus 1 in& (25 mm) and shall maintain ausip in excess of 4 inches (100 mm)
throughout the concrete placement.

625.5.2Reinforcing Steel: Reinforcing steel for main vertical bars and ties shall conform
to Section 709.1, deformed type, grade 60 (400). Reinfprsteel for use as spirals dhal
conform to Section 709.1, plain type, grade 60 (400).

625.5.3Casing: Metal casing shall be used in the upper drilled shaft portion of the rock
socket drilled shaft to prevent caving of the soil material or to éegwund water. Casing shall
be metal, of unit or sectional construction, be strong enough to withstand handling stresses,
withstand the pressures of concrete and of the surrounding earth and ground water, and prevent
seepage of water. Also, the casirsgd shall be selected by the €actor to control dimensions
and alignment of excavations within tolerances, to seal the casing into impervious materials, and
to execute all other construction operations.

Casing pipe used for permanent applications shall be new material and confdsitiio
A 252/A 252M, Grade 2. Casing pipe, when used for temporary applications only, will initially
be required to meet the requirements of permanent pipe but when remo\edtcamsferred
to the contractorés stock and reused on subs

Any required casing splices shall be welded with no interior splice plates, producing true
and straight casing. All welding shall be in accordance with ANSI/AWS D1.1.

Permaent casing is required in all drilled shafts where noted on the plans. Albtergp
casing shall be removed during placement of concrete unless otherwise noted on the plans.
Should the Contractor be unable to remove the temporary casing or if concktijpme the
temporary casing remain in place, the Contractor shall pressuné tipe® annular space
between the casing and soil. Materials and methods for grouting operation shall be submitted
to the Engineer for approval for the grouting operation. r&Iséall be no additional cost to
the Division for the grouting operation.

625.5.4Crosshole Sonic Logging (CSL) Testing TubesTubes required for CSL Tests
shall be ASTM A53, Grade B, nominair&ch (50 mm) diameter. Hydrostatic test requirements
arewaived. Threaded Couplings shall be used per ASTM A865.

625.5.5Thermal Integrity Profiler (TIP) Wires:  Wire, equipment, and testing
procedure shall conform to ASTM D7949, Method B.

625.6CONSTRUCTION: The following sequence describegeneralized construction method

that is expected to be appropriate for the installatichefock socketed drilled shafts. Deviations
will be permitted with the Engineer's approval.

128



a. Contractor shall provide svuiltedI|leo @aatciesrs 4
rock socketed drilled shaft.

b. Drilling of a nAPxewinlsit add apgerofnorConedc Hylteh
in 625.7.2.1.

c. Drilling of cased hole through the soil overburden down to top of competent rock. Seating
bottom of caing to minimize entry of ground water.

d. Drilling of rock socket to the minimum diametgtown in the plans and to an elevation

shown on the drawings or otherwise directed by the Engineer.

Determination of wet or dry hole condition, by the Division, a&#ied in 625.7.2.2.

Inspection of drilled hole for plumbness, by the Division, as 8pdadn 625.7.2.3.

Cleaning of the drilled hole by the Contactor, particularly the rock socket and the inside

face of the casing, as specified in 625.7.2.5.

Inspecion of the drilled shaft sidewall and bottom cleanliness, by the Division as specified

in 625.7.2.4 and 625.7.2.5.

Placement of the prassembled cage of reinforcing steel with CSL tubes and/or TIP wires

and securing it in place against movement duringcratimg and during casing

withdrawal, as specified in 625.6.2. It also must be securedich a way that the
minimum clear cover over the bars is maintained.

j. Placement of concrete in either dry or wet conditions. The temporary casing shall be
withdrawn @refully and slowly so as not to leave any voids in the concrete and so as not
to dislocat any reinforcing steel. Any concrete not meeting this specification's slump
requirements will be rejected.

k. Curing, stripping, and finishing shall be the same asetfur structural concrete. Casing
may be used as forms.

I.  Inspection of the concrete, byet Division as specified in 625.7.2.6.

m. Corrective measures for any unacceptalbiléed shaff removal of water from the CSL
tubes and filling with an approved grout. All core holes, as specifi6@d5v.3 must
be filled with an approved grout.

= @™o

625.61-Excavation:

625.6.1.1Scope: The Contractor shall perform all excavations requiredHerdrilled
shafts and the rock sockets, through whatever materials are encountered, to the dimensions
shown in the plans, or required by the site conditions, rectgid by the Engineer. The
Contractor shall make each drilled shaft excavation availaltetengineer for inspection,
providing tools, equipment, and safety measures as hereinafter specified. Based on
preinstallation core hole information or on geteinspection of the rock socket, the
Contractor shall drill the rock socket deeper if deddby the Engineer.

625.6.1.2Excavation through Overburden: Unless otherwise shown in the plans, rock
socketed drilled shaft excavations in the overburden lsalertical bored holes extending
from the ground surface down to the surface of competekt Temporary or permanent
casings shall be required down to the competent rock surface and be seated in rock in a manner
that prevents caving and minimizes #émry of ground water. In the event of a groundwater
condition, appropriate measures shml taken subject to the Engineer's approval. Such
measures may include pumping from within the excavation, external dewatering, or
excavation through a slurfitled hole until the casing can be seated and sealed.

129



625.6.1.3Excavation in Rock: Rock ®ckets shall be excavated to the dimensions and
depths shown in the plans, forming a bearing area at the bottom of the socket, flat to within a
tolerance of % inclper foot (12 mm per 300 mm). Each socket shall be excavated into
continuous rock for the dhicated length. Blasting methods will not be permitted.

The top elevation of competent rock must be confirmed as the socket drilling is started.
The effective top elevation” is based on observation of the boundary zone where broken
or weathered rock lsemes competent rock and is also influenced by the presence of any
shale or coal seams. Based on that elevation, and the information from the preinstallation
corehole, the Engineer will determine the final depth of socket and bottom elevation.

Upon conpletion of each rock socket excavation, the Engineer may (1) accept the socket,
or (2) order deeper excavation based upon preinstallation core hole data onggperabn
of the socket. The adequacy of each socket will depend on the soundnesgtohitsidace
and on the soundness of its underlying layers.

Contractor is cautioned not to oxarill the rock sockets. Unauthorized odilling will
beatth&Cont ract or 6s e x p e n sdeling wodldroring theedrilledssisak  wh e r
base to close to a coal seam or other weak layer, then drilling must be extended through such
weak | ayer, at the Contract or évelasdatgpneimed e, t C
by the Engineer.

No portion of the rock socket shall be exposed to dglfiuid or groundwater for more
than 96 hours. Any portion of the rock socket exposed to drilling fluid or water for more
than 96 hours, and any portion of tleek socket which, in the opinion of the Engineer,
has deteriorated due to exposure to awater, shall be reamed with an approved grooving
tool to a depth of not less than ¥ inch (6 mm), or as directed by the Engineer. Reaming of
the socket, if necessa is considered incidental to the cost of drilling the rock socket, and
no separate paymewill be made for this work.

625.6.1.4Providing for Socket Inspection: Upon completion of the excavation of each
rock socket, and upon mechanical cleaningefiocket, the Contractor shall make the socket
available to the Engineer for inspectionspscified in625.7.

625.6.1.5Disposal of Materials: Disposal of excavated materials shall be
accomplished under the general provisions of Section 207.6.

6256.1.6River Area: Rock socketed drilled shaft construction in the river shall employ
whatever special methods the Contractor finds necessary for access and for accomplishing the
work. These methods may include cofferdams, temporary causeway, or othbfesuit
measures. The Contractor will be responsible for conforming to all regulatory and
environmental requirements related to the river and for obtaining any permits that are required
by his river operations.

625.6.1.7Safety Measures Safety of all peiens is to be considered an objective of the
utmost importance on all projects. Theref the Contractor shall take whatever measures
are necessary to protect his own personnel, his subcontractors' personnel, the Engineer or
other agents of the state, utggory personnel, and others including the general public. The
following list is presented as representative of issues that the Contractor must address. It is
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not intended as ailhclusive and does not relieve the Contractor of conforming to other
regulaions, laws, requirements, or other measures reasonably required for safe excavating
operations. The Contractor shall develop a safety plan in accordance with these requirements
and provide this plan to the Engineer for his review.

a. Anyrequired equipmentithin an excavation shall be operated by air or electricity.
The use ofjasolinedriven engines or diesel engines within an excavation will not
be permitted. All lighting shall be electric, and precautions shall be taken regarding
potential short circust of electric current within ground water.

b. The Contractor will take preations to assure that no explosive or noxious gases are
present. Fresh air shall be supplied into the excavation and foul air shall be removed
whenever any personnel are present@tiole.

c. A safety harness or chair lift, with separate safety line, gireéecage, and twavay
radio communication shall be used for any entry into an excavation.

d. No open excavation shall be left unattended. Duringwarking hours excavations
shall beprotected using solid, safe covers that are firmly fastened in place.

625.6.2Reinforcing Steel Installation: Prior to installation of reinforcing steel, the steel
cage shall be checked and cleaned of any materials that would tend to prevent b@hding.
excavated hole shall also be checked, and any remaining or newsitddpdebris shall be
removed. Immediately upon the Engineer's approval of the condition of the cage and his
acceptance of the socket, and just prior to placement of concretellyh@ssembled cage of
reinforcing steel shall be installed into the esateon.

The cage will consist of longitudinal (vertical) bars, spiral or tie bars, cage stiffener bars as
required, spacing devices, and any other appurtenances required tonmadigianent, shape,
and clearances. Cages shall include steel tubédRndres in shafts where CSL and TIP testing
is to occur as outlined i625.6.2.1 Each cage shall be placed in one unit by lowering into the
hole in a manner that will prevent digion. Concrete spacers or other approved noncorrosive
spacing deviceshall be used at sufficient intervals (near the bottom and at intervals not exceeding
10 ft (3000 mm) along the rock socketed drilled shaft) to ensure concentric spacing forehe entir
cage length. The minimum number of centering devices at each leNdilestimee. All steel
centering devices with less than 3 inches (75 mm) of concrete cover shall be epoxy coated. The
cage shall be supported from the top by use of a ground sirdawe or other positive means.
Setting the cage on the socket bottorthait support will not be permitted. The Contractor may,
with the approval of the Engineer, remove the top support after sufficient concrete has been placed
to adequately support tisage vertically and prevent distortion or racking of the cage.

The bdtom of the reinforcing steel cage shall be a minimum of 3 inches (75 mm) and a
maximum of 24 inches (600 mm) from the bottom to the rock socketed drilled shaft excavation.
Additional clearance may be approved by the Engineer.

All intersections of rock acketed drilled shaft reinforcing steel shall be tied with cross or
Afigure 80 ties. The reinforcing steel in t
the reinforcng steel will remain within allowable tolerances for position. Unldssaise shown
in the plans, splicing shall be by mechanical connectors or couplers which develop at least 125%
of yield strength of the reinforcing bar. No more than 50% of thetlaigal reinforcing shall
be spliced within 60 bar diameters of any lappplice location or within 2 ft (600 mm) of any
mechanical splice or coupler location. Cage stiffener bars shall be used as required to provide a
reinforcement cage of sufficiengility to prevent racking, permanent deformations, etc. during
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installaton. If the concrete is to be placed by the -feEdemethod, these bars must first be
removed.

In the event that the rock socketed drilled shaft has been excavated below ipatedhtiip
elevation, the reinforcing cage may be extended at the tijpifipoend by lap splices, mechanical
connectors, or welded splices in conformance with the Standard Specifications. In this instance,
splices need not be staggered and 100% of thioreing bars may be spliced at a given location.

Lap splice lengths shide as shown in the plans or approved by the Engineer.

Prior to placing the reinforcement cage, the Contractor shall demonstrate to the satisfaction of
the Engineer that the fabation and handling methods to be used will result in a reinforcing cage
placed in the proper position, with the proper clearances, and without permanent bending or
racking of the reinforcement cage.

The elevation of the top of the steel cage shall leeledd before and after the concrete is
placed. If the rebar cage is noaimtained within the specified tolerances, corrections shall be
made by the Contractor to the satisfaction of the Engineer. No additional drilled shafts shall be
constructed until th€ontractor has modified his reinforcement cage support system in armanne
satisfactory to the Engineer.

625.6.2.1Contractor Preparation for Testing: To accommodate the CSL and TIP
test requirements, the Contractor shall install the appropriate nuhhdres and/or TIP
wires in each drilled shaft to be tested. The nundbg¢ubes and wires per drilled shaft
shall be as tabulated below:

TABLE 625.6.2.1

Drilled shaft Diameter Number of | Number of | Tube / Wire

CSL Tubes | TIP wires Spacing
< 420 ()1049 mm 3 0 12Q0°
420 to O 600 (10 4 0 90°
> 600 (1500 rAm t6 BYO mm 6 6 60°
> 960 (2400 mm) 8 8 45°

The tubes shall be pé25.5.4 Each tube shall have a round, regular internal diameter
free of defects or obstructions includidefects or obstructions at pipe joints; in order to
permit thefree, unobstructed passage of 1%z inch (35 mm) diameter source and receiver
probes. The tubes shall be watertight and free from corrosion with clean internal and
external faces to ensure pagsaf the probes inside and a good bond with the concrete
outside

Each tube shall be fitted with a watertight shoe on the bottom and a removable cap or plug
on the top. The tubes shall be securely attached to the interior of the reinforcing steel cage.
The tubes are typically wirged to the reinforcing cage every #tches (1 000 mm), or
otherwise secured such that the tubes stay in position during placement of the cage and during
placement of concrete. The tubes shall be installed in each shaffirea, reymmetric pattern
such that the tube spacing in degredkosirespond to that shown in the table above.

The tubes shall be as near to parallel as possible. They shall extend from 6 inches (150
mm) above the drilled shaft bottom to at least 40é@sq(1 000 mm) above the drilled shaft
top. No tube may be allowédo rest on the bottom of a drilled excavation. If the drilled shaft
top is subsurface, then the tubes shall extend at least 2 ft (600 mm) above the ground surface
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or above the water surfad the ground surface is below water. Any joints requiredhzae
full length tubes shall be made watertight. The Contractor shall investigate all CSL tubes,
making sure that there are no bends, crimps, obstructions or other impediments to the free
passage of the testing probes. A record of the tube lengthglimgch note of the projection
of the tubes above the top of the shaft shall be made. The Contractor shall provide information
on the shaft bottom and top elevations, length and construlzties to the Engineer prior to
the CSL tests. Care shall bedakduring placement of the reinforcing steel cage so as not to
damage the tubes.

After placement of the cage, and before placement of concrete, the tubes shall be filled
with clean water anthe tube tops shall be capped or sealed to keep debris ofcrign
matter out of the tubes. Care shall be exercised in the removal of caps or plugs so as not to
apply excess torque, hammering, or other stresses that could break the bond betulaes the t
and the concrete.

The TIP wires shall be pé25.5.5.

625.6.3Placement of Concrete Method of placement shall be determined by measuring
the water infiltration rate into the shaft as specified in Se@k7.2.2. Concrete placement
for wet hole shall be placed by tremie. Free fall placement shall be permitted for dry hole
condition, ecept that free fall height shall not exceed 5 feet (1500 mm) unless the concrete is
placed using a drop chute or centering device. Free fall height isstottesl as long as a
drop chute or centering device is used, and the concrete is directedhdoughtthe center of
the shaft without directly hitting the reinforcing cage or the sides of the hole. Dry hole shall
not have more than 3 inches (75 mm) ditev in the bottom of hole at start of concrete
placement.

Prior to concrete placement, the Contractor shall make all necessary arrangements to ensure
the uninterrupted delivery of concrete so that there will not be any cold joints in the drilled
shafts. Placement of concrete shall generally conform to the apécportions of Section
601.10. The rate of placement of concrete, as related to the height of fresh concrete at any
time, will be subject to the Engineer's approval. The placement methdaevdéveloped by
the Contractor, taking account of set tirhgdraulic pressures and casing removal.

All costs of replacement of defective drilled shafts shall be the responsibility of the Contractor
and shall be at no cost to the Division.

After theconcrete level has reached the required top elevatiomllitehforced to overflow
in the case of tremie or pump placement, leaving only fresh, uncontaminated concrete. In the case
of placement by free fall (dry conditions), the concrete shall bent@dti high enough to
compensate for any settlement due to neahof casing.

The top 10 ft (3000 mm) of each rock socketed drilled shaft shall be vibrated except when
more than 10 ft (3000 mm) is to be exposed above the ground line or the riverbetiethen t
entire exposed portion shall be vibrated. The concrett sbt be vibrated until after any
temporary casing is removed. Exposed portions of each rock socketed drilled shaft shall be
cured in accordance with Section 601.12.

625.6.4Removal of Casng: Removal of the casing from a shaft may occur gradaally
concrete is placed. Insofar as possible, casing extraction shall be done at a slow uniform rate by
application of a steady vertical upward pull in the direction of the axis of the shdticillitate
extraction, tapping on the casing, exertion offierary downward pressure, slight rotation, or the
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controlled use of a vibratory hammer will be permitted, but care must be taken to avoid harmful
impacts or disturbances to the fresh concretération or rodding may not be used to break the
casing looséor extraction.

If, during extraction of casing, upward movement of concrete and/or reinforcing steel occurs,
the Engineer shall be notified immediately. If the Engineer considers the maverneminor,
then the extraction of the casing may continliehowever, the movement is deemed significant
and indicative of squeezing of the surrounding soil thus resulting in a reduction of the drilled shaft
diameter, then the Engineer may ordeicteng to be left in place, or permit extraction to proceed
and order a later netestructive load test, or may order other procedures as appropriate at no
additional cost to the Division.

For the upper portions of rock socketed drilled shafts thatoeikxposed and visible, the
casing may remain in place afoam until the concrete has attained a strength that enables it to
stand alone without further deformation. Casing shall then be removed.

625. #FINSPECTION OF SOCKETS:

625.7.kInspection: The Engineer willinspect the shaft as outlined 25.7.2.4 and
625.7.2.5

Time required for inspection will be considered incidental to the work and will not be cause
for extra compensation related to a claim or extension of contract time.

625.7.2Division Testing:

625.7.2.1Preinstallation Core Holes: The Contactor shall provide notice to the
MCS&T Division via email (DOHMCSnTcaisson@wv.gdwhen each site is ready for
drilling. The Division will comnence drilling of the preinstallation core hole within 5
working days after notification from Contractor that site has suitable access for drilling.

A preinstallation test boring will be drilled by the Division at each rock sockiiiet
shaft locatim, or as shown on the plans, to determine the character of the material that the
rock socketed drilled shaft extends through and the material that is at the base of the shaft
in order to ensure the material along and below the tifhefrock socket is caple of
carrying the load that will be imposed on it. The preinstallation borings are to be drilled
prior to beginning excavation for each representative rock socketed drilled shaft. The
Contractor shall provide all work necessaoy dllow access for therill rig to the
preinstallation test boring location, which at a minimum shall include constructing drill
pads and access roads.

Unless otherwise directed, the preinstallation test borings are to be extended a
minimum depth of ipper drilled shaft @gmeters but not less than 10 feet (3000 mm)
below the planned tip elevation of the rock socketed drilled shaft shown on the plans.
Standard Penetration Testing (SPT) and sampling shall be performéaoai{ 5500 mm)
intervals in thepreinstallation borigs in accordance with AASHTO T 206. Rock coring
will be performed in accordance with ASTM D2113 using a wireline core barrel system
and will commence immediately upon obtaining an SPT value of 50 blowsipeh&s
(150 mm) or lessmbedrock. The receved core sample size will be approximately 2
inch (50 mm) diameter (NX or NQ size). Additional preinstallation test borings in other
locations may be required where directed by the Engineer.

Test boring logs of each preinstallatiboring will be prepred by the Division and
will be provided to the Contractor within 3 working days of completion of the test boring.
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The preinstallation test borings logs will describe the type and thickness of all soil and rock
layers, and locate thpresence of groundwex, open joints, voids, soft rock, or other
deleterious material. All recovered soil and rock samples shall be maintained by the
Division and stored on site at suitable location, provided by the Contractor, until
completion of the mject.

Within 10 woking days after completion of preinstallation core hole, the Engineer will
notify the Contactor of the final tip elevations for each drilled shaft location.

625.7.2.2Wet or Dry Hole Determination: The Division will check the deptbf
water at the botto of the drilled shaft. If the depth does not increase by more than 12
inches (300 mm) over alour period, the hole will be considered dry. Otherwise, the hole
will be considered wet.

625.7.2.3Plumbness: Contractor shalprovide notice to the MCS&Division via e
mail (DOHMCSnTcaisson@wv.g9b working days prior to the date each drilled shaft will
be ready for inspection.

Plumbness of the rock socketed drilled shaft/rock sbekall be measured by the
Division by measuring the geometry of the drilled shaft excavation using SHAPE,
Sonicaliper, or other suitable means. For any rock socketed drilled shaft, the maximum
permissible deviation from plumb shall be 1.5% measuredregpect to the vertical &x
at the center of the drilled shaft excavation.

The Contractor shall provide suitable access and means for lowering inspection
equipment into the drilled shaft excavation.

For any rock socketed drilled shaft at its top, treximum deviation of the cégr shall
be 3 inches (75 mm) from its project plan location. The maximum deviation of the finished
top of shaft from the plan elevation shall be minus 1 inch (25 mm) or plus 3 inches (75 mm).
An absolute minimum cover of 3 ines (75 mm)to the reinforay steel is strictly required.

In the event of any deviations in the dimensional requirements, the contractor shall not
proceed with construction of pier columns or cap until submission and approval of a corrective
plan has beegranted.

625.7.2.4Rock Sock Sidewall Inspection: Contractor shall provide notice to the
MCS&T Division via email (DOHMCSnTcaisson@wv.go\b working days prior to the
date each drilled shaft will be reafdy inspection.

The Division will inspect the rock socket side walls with a downhole camera or other
suitable device. The Engineer shall evaluate the rock quality and construction, as outlined
in 625.6.1.3.

625.7.2.5Shaft Bottom Cleanliness: Contracor shall provide notice tthe MCS&T
Division via email (DOHMCSnTcaisson@wv.gwb working days prior to the date each
drilled shaft will be ready for inspection.

The contractor shall clean the rock sockethsd a minimum of 75% ohe base will
have less than %2 inches (12 mm) of sediment at the time of placement of the concrete.
Sediment depth at any location shall not exceed 1 %2 inches . The Division shall determine
shaft cleanliness by using a mi&IiD, SQUID, or other suitable@mm) device. The
contractor shall use an 4dift to achieve the required bottom cleanliness.
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The contractor shall begin concrete placement in the shaft within 3 hours after the shaft
bottom cleanliness is approved. If corterplacement in the drilleid not started within 3
hours, the rebar cage shall be removed, and hole shatitepexted at no additional time
to the Contractor or cost to the Division.

625.7.2.6In-place Concrete Quality Testing: The Contractor shalurnish and place
the Crosshole Sonic LoggingdSL) tubes and thermal integrity profiler (TIP) wires in all
drilled shafts. The number of tubes and tip wires to be used shall be as specified in
625.6.2.1 The Division will perform the testing and provide a report of the drilkedts
integrity testing to the Contractor. The CSL tubes shall remain open in the shaft and be
grouted by the Contractor after acceptance of that shatft.

625.7.2.6.1Crosshole ®nic Logging (CSL): The nondestructive testing method
known as CSL shall besad on any rock socketed drilled shaft which is constructed with the
placement of concrete under wet conditions or as required in the plans. The testing shall not
be conductednuil at least three (3) days after placement of concrete is concluded riidiake d
shaft and will be completed within fourteen (14) calendar days after such placement.

The CSL tests shall be conducted in conformance with ASTM D6760 and by a testing
company approved by MCS&T Division.

The Contractor shaltomply with the scheduilg and notification requirements for
drilled shaft construction outlined in Section 625.2.3 by contacting the following MCS&T
Division email address: IOHMCSnTcaisson@wv.ggv This will allow MCS&T
Division to provide a qualified company to perfotasting within the time frames allotted
for in this subsection.

625.7.2.6.1.4CSL Testing Results: The CSL test results will be comgd into a drilled
shaft integrity testing report for each drilled shaft. fdport will summarize and analyze any
defect zones indicated on the logs. A copy of each report will be provided to the Contractor.

625.7.2.6.1.ZEvaluation of CSL Test Resuls: The Engineer will review the report and,
if the report determines that thelled shaft is acceptable, will submit to the Contractor in
writing within seven (7) calendar days approval to proceed with the work.

The rating of the rock socketed drilleldaft integrity will consider the increases in first
arrival time (FAT) and tle energy reduction relative to the FAT or energy in a nearby zone
of good concreteThe criteria for rating the concrete from the CSL test will be:

TABLE 625.7.2.6.1.2
Rating Criteria
Good (G) FAT increases{10% and energy reduction < 6 db
Questionate (Q) FAT increases 1:20% and energy reduction < 9 db
Poor / Flaw (P/F) | FAT increases 21 to 30% or energy reduction of 9 t0 12 ¢
Poor / DefectP/D) | FAT increases 31% or more or energy reduction >12 db

Flaw or defect zones as indicated in Tahik.7.2.6.1.2will be indicated on the logs
and listed in a table within the reporthe flaw or defect zones and their horizontal and
vertical extenwill be discussed in the report teXtlaws will be addressed by the Division

136


mailto:DOHMCSnTcaisson@wv.gov

if they affect more than 50%f the tested tube pairs at the same deptafects will be
addressed by the Division if they affect two or more of the tested tube pairs atrtee s
depth. At a minimum, addressing flaws and defects will include Crosshole Tomography
(CT). If it is determined that the rating is less than Questionable, based on the results of
the CSL and CT testing, the Division will require core drilling and semgpby the
Contractor for further evaluation of the flaw or defect at no additional cost to the Division.
The diameter, number, depth, and location of cores shall be as directed by the Engineer.
The acceptance of each drilled shaft shall be the de@$ithe Engineer, based on the
results of the drilled shaft integrity testing report and other informaticheonrilled shaft
placement. Rejection of a drilled shaft shall require conclusive evidence that a defect exists
in the drilled shaft, which willesult in inadequate or unsafe performance under service loads.
If the NonDestructive Testing records aremplex or inconclusive, the Engineer will require
the Contractor to verify drilled shaft conditions by core drilling. If a flaw or defect is
confirmed, the Contractor shall pay for all coring and grouting costs. If no flaw or defect is
encountered, congmsation for all coring and grouting will be in accordance with 104.3 and
109.4.

625.7.2.6.1.&Remedial Action: In the case that any rodocketed drilled shatft is
determined to be unacceptable, the Contractor shall submit a plan for remedial abion to
Engineer for approval. The approval or rejection of the remediation plan may take up to
fourteen (14) calendar days. If the remediagilam is rejected the Contractor shall revise the
plan and submit it for approval and the approval time is redtaAay modifications to the
rock socketed drilled shaft and load transfer mechanisms caused by the remedial action will
require calculationand working drawings stamped by a Professional Engineer licensed in
the State of West Virginia for all foundati@ements affected. All labor and materials
required to perform remedial drilled shaft action shall be provided at no cost to the Division
ard with no extension of the contract time.

625.7.2.6.2ZThermal Integrity Profiler (TIP): Perform TIP testing usg the
embedded thermal wire array, andaocordance with the ASTM D7949 (method b).
Thermal integrity profiling is performed to evaluate fshategrity and location of the
reinforcing cage.The number of wires to be used shall be as specifieg6.21.
Thermal wire cables shall be connected to a thermal accesgTgd?) immediately
following casting.

The Contractor shall provideoperative assistance and labor as required to assist the
Division in inspecting the thermal wires prior to concretimg shaft.Prior to TIP testing,
the contractor shall provide shaft installation details to the TIP consulBatause the
method raks on the heat of hydration, tip testing is generally performed between 8 and 48
hours of concrete placement (note tipiraum TIPtesting time is dependent on shaft size
and concrete mix and could range from 4 to 72 Hours

625.7.2.6.2.4Criteria to be used for acceptance or rejection of rock socketed
drilled shaft using TIP testing: The rating of the shaft integrity mg tip shall consider
variations in temperature as measured by the thermal wires. Potential local anomalies may
be indicated by locht low temperatures relative to the average temperature at that depth,

137



or average temperatures significantly lower tHandverage temperatures at other depths.
The criteria for rating the concrete from the TIP test shall be:
Satisfactory (s) = 0 to 6% éfective radius reduction and cover criteria met

Anomaly (a) = effective radius reduction % or cover criteria not met

When a tested shaft is categorized as anomaly (a), slices modeled at the area of question
may be provided so that a structural evabrabf the shaft can be performed prior to
implementing any corrective measures. Core drilling shall be performeddstigate
problem areas found during TIP testing.

625.7.3Evaluation by Core Drilling: A rock socketed drilled shaft that fisund to be
unacceptable shall be core drilled by the Contractor in accordance with ASTM C42. Cores shall
be 4 inch (100 mm) moinal diameter. One or more core holes shall be drilled at the location(s)
as determined by the Engineer. An accurate logetore shall be kept, and the core shall be
crated and properly marked showing the drilled shaft depth at each interval refoomery. The
core and one copy of the coring log shall be provided to the Engineer.

The Engineer shall determine if the kasocketed drilled shaft is acceptable. The Engineer
will submit to the Contractor in writing within seven (7) calendar dapsaapal to proceed with
the work. If the quality of the drilled shaft is determined to be unacceptable, then the Contractor
shal proceed in accordance wii25.7.2.6.1.3

625.8METHOD OF MEASUREMENT:

Rock socketed drilled shafts and Rock Socket fouosiivill be measured by the linear foot
(meter). For payment purposes, the drilled shafts are the portion from the finisloé@dop rock
socketed drilled shaft to the top of competent rock. Rock Socket is the portion from the top of
competent rock tthe bottom of the drilled shaft rock socket as shown in the plans or as directed by
the Engineer. Each measured drilled sisdti be complete in place, accepted, and ready to function.
"Top of drilled shaft" is the top of concrete as shown in the plarp of competent rock" is as
tabulated in the drilled shaft schedules in the plans unless a difference of one 1 foot (800nore)
is found during drilling.

625.9BASIS OF PAYMENT:

The accepted quantities of rock socketed drilled shaft foundatineasured as provided
above, will be paid for at the contract unit price per linear foot (meter); complete in place including
excavation, slurry if required, temporary or permanent methgasteel reinforcing, concrete,
curing, and any required forng and finishing. No additional payment will be made for temporary
casing that remains in place and pressure grouting due to the Contractor's inability to stabilize a drilled
excavation, fothe need to place concrete by tremie or pumping, for the need surry for drilling,
or for extra excavation and concrete that may be required due to drilling diameters larger than the
minimum diameters specified. No additional payment will be madenéthods employed to gain
access to rock socketed drilled shadhstruction or for means required to provide a dry working
environment within the drilled shafts. Tubes for CSL testing, TIP wires, and other responsibilities
related to testing and inspien assistance are incidental, with no separate payment beilegy ma
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625.16PAY ITEMS:

ITEM DESCRIPTION UNIT
625001* Drill ed shaft nDQJLinear Foot (Meter)
625003* ADO Rock Socket Linear Foot (Meter)

*  Sequence number
D = Diameter of shaft, in inches (millimeters)

SECTION 626
RETAINING WALL SYSTE MS

626.5MATERIALS:
626.5.2Mechanically Stabilized Earth Components:
626.5.1.1Facing Elements:
626.5.1.1.1Reinforced Concrete Facing Elements:

DELETE THE LAST PARAGRAPH OF THIS SUBSECTION 626.5.1.1.AND
REPLACEWITH THE FOLLOWING:

All reinforcing steel shall be in accordance with Section 602 and shall be epoxy coated.
Precast concrete Mechanically Stabilized Earth wall facing elements shalbafsom to
MP 604.02.40.

626.5.1.1.2Modular Block Facings:
626.5.1.1.2.AModular Block Mix Design:

DELETE THE FIRST PRAGRAPH IN THE SUBSECTION AND REPLACEWITH
THE FOLLOWING:

Each manufacturing facility shall provide a copy of their mesign, including test
results and material sources, to MCS&T Division for each type of block that they
manufature. A separate mix design shall be required for each type of block, as the
compaction of each type of block may vary and affect the variousesedts. An approved
independent laboratory shall perform the testing when establishing the mix dasign.
initial approval, each mix design shall remain approved for a period of three years after the
date of initial approval. If there are any chrages in the mix, such as changes in material
sources, any materials such as pigments are added, or the pigioerg changed, then a
new mix design shall be required. The modular block units shall conform to the following:

626.5MATERIALS:
626.5.XMechanically Stabilized Earth Components:
6265.1.15-Metal Soil Reinforcing or Attachment Devices:

DELETE ITEM E OF SUBSECTIONG626.5.1.1.5 AND REPACE WITH THE
FOLLOWING:
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E. Bolts shall med the requiremerts of ASTM F3125, Grade A325Nuts shall mee
therequirementsof ASTM A563 Grade DH or ASTM A194 Grade 2Fagerers
shall be galvanized in acordance with ASTM B695.

6267-METHOD OF MEASUREMENT:

DELETE THE CONTENTSOF THE SUBSECTION AD REPLACE WITH THE
FOLLOWING:

626.7.1-General: The unit of measurements shall be the area in square feet (meters) lying
in a plane outside the front face of the structur@edsrmined by the dimensions in the contract
documents. The area is taken from the top ofetieling pad to the top of the wall and shall
include coping but shall not include barriers, footings, or leveling pads. The area shall be
subject to adjustméras provided in Sections 104.2 and 109.2 of the Specifications. No
adjustments of pay quantitghall be allowed for changes in wall design to facilitate the
Contractords methods of construction of wall

Unless dherwise gecified in the contrad documents, items such as concrete barriers that
are not part of normal retaining wall construction shall be measured separately for paymert.

The quartity of earthwork shown in the plans does not include any work within the wall
pay limits shown in the plans. Any adustments to the required amount of embankment or
select granular bacKill due to the particular wall system proposed by the contrador shall be
considered incidental to the project. No separate payment shall be made for increased
embankment or increased sdect granular badfill requirements. The Contrador shall be
responsible for any of the cost of charges in waste, borrow, or earthwork quantities from
those shown in the plans caused by the requiremerts of the proposed wall system.

626.7.2-M echanically Stabilized Earth: The unit price shall include in place: fadng
elemernts, soil reinforcing and attachment devices and associated hardware, coping and trim,
or similar items that are normal parts of wall construction. No separate paymenteof thes
items shall be made.

The unit price shall also include, in place, all the following geshown within the wall
pay limits in the plans: select granular backfill, fabric for separation, excavation,
embankment, foundation preparation, and leveling pildsseparate payment of these items
shall bemace.

626.7.3-Cad-in-Place Reinforced Concrete: The unit price shall include in place
corcrete, reinforcing, joint materials, underdrains, weephdes, or similar items that are normal
pats of wall construction. No separate paymentof these items shall be made.

The unit price shall alsmclude in place: all the following items shown within the wall
pay limits in the plans: select material for backfilling, excavation, embankment, fabric for
separation, anftbundation preparation. No separate payment of thiess shall be made.

SECTION 634
CONCRETE CRIBBING

DELETE THE ENTIRE &CTION.
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SECTION 635
METAL CRIBBING

DELETE THE ENTIRE &CTION.

SECTION 636
MAINTAINING TRAFFIC

636.:DESCRIPTION:

DELETE THE CONTENTS OF THE SBSECTION AND REPLACEWITH THE
FOLLOWING:

This workshall consist of all necessary measures to maintain and to protect vehicular and
pedestrian traffic, to protect the work in process, and to maintain traffic through, around ortadjacen
to the construction area, in accordance with these Specificationgdoeeted. The work shall
include the furnishing and maintaining of all traffic control devices, flaggers and pilot truck;
construction of temporary structures when required; ladgujpment and materials to keep the
traveled road smooth, passable, aaig.s

636.2MATERIALS:

DELETE CALCIUM CHLORDE FROM THE TABLE AND ADD THE FOLLOWING
SUBSECTION:

636.2.2M aterials Certification: The Contractor will furnish a notarized Letter of
Certification for all traffic control items.

This letter shall state that the Contractor has inspected all materials upon arrival and that
where applicable the materials are supplied fromamroveddOH sources with respective
lab numbersincluded n al | Il nvoi ces. The Contractoros
devices, flaggers, pilot trucks, signs, temporary pavement marking materials, materials for
temporary structures, aggregate temporary roads, and dust palliatives all confaonhe
requirements specified in Section 636 of the Standard Specifications and all related Contract
Documents.

This Letter of Certification is not allowed to be from any Subcontractor, nor will the
Division accept any pagbkrough letters.

636.3CONTROL OF TRAFFIC THROUGH WORK AREAS:

DELETE THE ELEVENTH PARAGRAGH AND REPLACE WITH THE
FOLLOWING:

Positive barriers shall be either Temporary Barrier, or Temporary Guardrail Barrier, as
specified in thé’lans. Temporary Guardrail Barrier shall be insthivith 6 feet 3 inches (1.905
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meter) post spacing with block outs, unless otherwise specified. The end treatment for Temporary
Guardrail Barrier shall be FET, TET, or STET as specified on the StaneétadsD Payment for

the end treatment shall be neadnder the regular pay item. The ends of the Temporary Barrier
shall be either flared or protected, as shown on the Plans. Where Temporary Guardrail Barrier is
used, a minimum clearance behind the grakraf 4 feet (1.2 m) from the back of the guaildra

post shall be provided.

For Temporary Barriers, the required Test Level and Deflection requirements shall be
supported from accredited crash test facilities with complete modeling, simulations amd cras
testing at said test levels. Temporary Barribag control impacting vehicles by gating, capturing,
or allowing the vehicle to penetrate the barrier shall not be acceptable.

636.4AGGREGATES AND DUST PALLIATIVES:

DELETE THE CONTENTSOF THE SUBSECTION AND REPLAE WITH THE
FOLLOWING:

Aggregates ragred for the maintenance of traffic, water for use as dust palliatives, shall
be furnished and applied as directed by the Engineer. Water shall be used on haul roads and any
location on the proje to minimize pollution from dust, when dust is creatinguésance to the
traveling public or adjacent property owners. No payment will be made for other dust control.
Temporary roads shall be constructed when called for, and such roads, as wetbad tireder
construction, shall be surfaced and maintaingth aggregates, as shown on the Plans or as
directed by the Engineer.

636.6PILOT TRUCK AND DRIVER OR SHADOW VEHICLE:
636.6.2Shadow Vehicle:

DELETE THE CONTENTS OF THE SUBSECTION AD REPLACE THE
FOLLOWING:

A shadow vehicle shall be furnished e Contractor and used at the locations called for
on the Plans or directed by the Engineer. A Shadow Vehicle shall consist of a commercial host
vehicle equipped with a flashing ostary yellow beacon which can be seen in all directions
and a truck mouted attenuator (TMA) or Trailer Truck Mounted Attenuator (TTMA) mounted
on the rear. When the shadow vehicle is no longer needed, it shall be relocated behind a positive
barrier or of the job site in a safe location.

Except as all owadhndf armTMAdrseiun, | TMAGs shall b
Approved Products List (APL) for Impact AttenuatorMASH and shall meet the applicable
requirements contained in Section 715.41.

The Contractor shall utilize the TMA or TTMA in accordance withthemu f act ur er ¢
recommendations, shall be responsible for selecting an appropriate host vehicle configured in
accordance with and meeting the nraspandibkect ur e
for taking into consideration all factors such as expeptedimpact roll ahead distance for
their specific operation at each differing location. In all cases, the Gross Vehicle Weight
(GVW) of the host vehicle shall be within the range dpton the APL. This range is based
on the parameters of the host \@@iweight(s) utilized during the MASH testing of the device.
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For projects | et on or prior to December 3
Impact Attenuator$ MASH APL butlisted on the Impact AttenuatorsNCHRP APL and
manufactured on or @t to December 31, 2019 may be utilized.

Test Level 2 devices |isted on either the |
roadways with a normal posted speed limit of forty) M®PH or less.

636.9TRAFFIC CONTROL DEVICES:

DELETE THE CONTENTS OF SUBSECTION 636.9 AND REPLACE THE
FOLLOWING:

Traffic control devices for work areas include, but may not be limited to, signs, barricades,
drums, cones, channelizer conéslineators, and flashers. They shall be installed in accordance
with standardselt ai | ed i nMariudd en Temaparara Traffi¢i Control for Streets and
Highway® , | atest version, published by the Divis

If the Total Contat Bid Amount is over $500,000 or otherwise noted on the plans Traffic
Control Devces also include work area signs indicating fines. These signs shall be installed 500'
(150 m) after the first maintenance of traffic sign installed for each project.sighe shall be
installed in both directions on the road under construction. iZhs,snessages, and designs shall
as shown in the Sign Fabrication Manual or as directed by the Engineer. With the larger size used
for four lane expressway roadways witlesds of 55 MPH or greater and the smaller sign used
for two lane roadways with spds of 50 MPH or greater and with an ADT at 3,000 or greater. A
12' x 6' expressway sign (Item 636611 300 units) placed behind guardrail ot 3tBB U
Channeloron340 x 40 wo o d-two @rsethighwvay sign'(Item 63801 180 units)
placed behind guardrail on-24 #BB U-Channeloron24 060 x 4" wo o-dhanpeb st .
supports used shall be from the Division Approved Products List.

If the project is a an Interstate Highway, an APD (Appalachian Highway Corridor), a
controlled acceshighway with posted speed limit of 40 Miles Per Hour (MPH) or greater, or if
otherwise noted on the plans, Traffic Control Devices shall include work area signs designated
AGI VE 6EM A BRAKEO ( GEAB) . The sign nSigee, me
Fabrication G3€L or as directed by the Engineer.

The sign (Item 63601 , 300 units) shm000 bef tienrmittal d efd
work area sign unless thark zone is greater than one (1) mile, in length, in which case the GEAB
sign shd be installed approximately ¥4 mile in advance of the active work area. At no time shall
t he GEAB sign be closer than 50006 fbeipostledany ot
in both directions on the right side of the highway. All GEAB sigoisbehind guardrail shall be
installed on three, 3 pound per foethiannel posts driven to a depth of 3 4 feet. The posts shall
utilize stubs driven to a depth ofl32 feet and shall not extend above ground level more than four
(4) inches. An approjate length upper supportahannel shall be connected to each stub using a
breakaway mechanism, appropriate for the operating speed of the roadway, recommended by the
u-chamel manufacturer which will result in the assembly meeting the crashworthiness
requirements of National Cooperative Highway Research Program Report 350 (NEFDRBr
the AASHTO Manual for Assessing Safety Hardware, 2016 EditibASH). If the assembly is
installed behind guardrail, the supports may be direct driven without a splgtabe may be used
with the upper supports connected using a method approved by the Engineér4 ¢iBB U-
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channel supports may be used. Thehannel supports used shadl from the Division Approved
Products List.

GEAB sign shall only be installedh iactive work areas where workers are present and
visible to passing motorists. During periods of inactivity in the work area, the GEAB sign(s) shalll
be covered oremoved.

Except as allowed for herein, temporary traffic control drums, channelizer comtssge
mounted flexible tubular markers, soil anchored flexible delineator posts, portable barricades, and
portable sign stands used on projects let after Decegntey 2019 s hal | be |1 ste
MASH APLOG6s for such déprojecks shall alsobe MASH campliand o n
Such devices manufactured on or before and meeting the below requirements for projects let on or
before December 31, 2019%mbe used on projects let on or before December 31, 2022. For
projects let on or beforedzember 31, 2019, devices meeting the requirements described above
may be used; otherwise, such dev3ib50e sA PsLhbasl If obre
devices, if a NCHRP350 APL exists, or shall otherwise be NCHBB0 compliant. Specific
device requirements, including APL qualification requirements and documentation required to
demonstrate compliance with the applicable crash testing performance standarhtained in
Materials sections 715.9.3 for the above described channelizationslevigeection 715.9.5 for
portable sign stands.

All devices shall be assembled and utilized in a manner that is consistent with the
manufactur er 6s ertamniog tonpeeamdters suchms size, weight, placement, and
material makeup of potentiadice attachments; location, weight, and material makeup of additional
device ballast, etc.

636.12TEMPORARY IMP ACT ATTENUATING DEVI CE:

DELETE THE 2P, 3*°, AND 4™ PARAGRAPHS OF THE BBSECTION AND
REPLACE WITH THE FOILOWING:

Except as allowed for Inein, devices utilized shall be listed in the applicable Class
category on the Agency Impact Attenuatof ASH Approved Products List (APL). The type of
ImpactAttenuator utilized shall be a Test Level 2 or 3, Class 1 or 3 Impact Attenuator as defined
in and meeting the requirements of Section 715.41, and as specified in the Plans. If space permits,
a Test Level 3 device may be utilized where a Test Level 2el@sspecified. Test Level 2 devices
shall not be utilized on roadways with normal posted sfieets greater than forty (40) MPH.

Only Class 1 devices noted on the APL as being approved for temporary work zone use may be
used. All approved Class 3 deegare for temporary or emergency use only. In cases where a
Class 3 device is specified, thear shall be properly designed for the obstacle to be shielded and
shall be winterized in accordance with the manufacturer recommendations. Class 3 desce array
shall be designed for a minimum of fofiye (45) MPH for Test Level 2 and a minimum of sixty

five (65) MPH for Test Level 3.

For projects let on or prior to December 31, 2021, devices not listed on the Impact
Attenuators MASH APL but listed on thémpact Attenuators NCHRP APL and manufactured
on or prior to December 31, 2018, may be utilizAppropriate Test Level Type I, I, VIII, or
IX devices on the NCHRP APL noted as being approved for temporary work zone use may be
utilized as a Class 1 dee. Type V devices on the NCHRP APL appropriately designed for the
specified Test Level may hailized as a Class 3 device.
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All Temporary Impact Attenuating Devices shall be installed and maintained fully in
accordance with the specifications and reg@ndations of the device manufacturer. This shall
include, but shall not be limited to, latesdpe and changes to lateral slope within the length of
the device, anchoring (base to be anchored to as well as the anchoring system), backup, attachment
to the obstacle being shielded, transitioning to the obstacle being shielded, winterization,
delineaion, repair, and cleaning.

636.14TEMPORARY BARRIER:
636.14.*Materials:

DELETE THE CONTENTS OF THE SUBSECTION AD REPLACE THE
FOLLOWING:

Temporary Batier manufactured before December 31,2019 shall meet the requirements of
NCHRP Report 350 and/MASH-0 9 f or t he different test | ev:q
Matrix for Longitudinal Barrierso in NCHRP |
afterDecember 31, 2019, must have been successfully tested to the 2016 edition of MASH.
Specific tyges of temporary barrier will not be used unless crash tested and approved by the
Engineer. Historical performance will help determine use of a product. Bdorrmpance
may be grounds for neacceptance.

Temporary Barriers shall have adequate drarsgts to allow runoff to pass through.

Temporary Barrier s h a1l Delindatore éwhit8 or yellowla2 6 Ty
appropriate) facing traffic at 400t centers.

636.14.2Installation:

DELETE THE CONTENTS OF THE SUBSECTION AD REPLACE THE
FOLLOWING:

This barrier type shall conform to the details on the Plans, set as directed on the Plans, with
the barrier sections securely connected togdiheiatisfactory fastening devices to provide a
more stable structure against impact.

A Temporay Barrier Installation Plan shall be approved according to Section 105.2.1.2
AContractor Approval Met hodo. | t meets thé | hav
installation conditions below and shall include barrier type, barrier connection type,
NCHRP/MASH test approval and data, individual segment length, anchorage details, end
treatments, and transition details.

The temporary barrier shall be pldcéo match test conditions as determined by the
Engineer. These conditions may include, but nolirnged to, anchorages, total length of
barrier, individual segment length and connection details. Only one type of temporary barrier
shall be used for amyne continuous run of barrier in a project. To clarify, the entire length of
temporary barrier shiahot be intermixed in regard to type of barrier, connection type, or
individual barrier length unless that configuration has been tested.

Anchorage spang and installation, if required, shall be per manufacturer subject to shop
drawing review and appval and meet or exceed test conditions. Shop drawing information
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shall include details for anchor removal and patching and /or repair of pavement or bridge
deck.

Where temporary barrier adjoins guardrail barrier, regardless if one is temporary and the
other is permanent (newly constructed or previously in existence) or if both are temporary,
they must be connected with a Temporary Guardrail Connectorraunfpto 636.16.2.

Where temporary barrier adjoins bridge parapet or other essentiallyeidimg barrier or
obstacle, they must be joined in a manner to maintain barrier continuity and prevent vehicle
snagging during impact. If they cannot be joimethis manner, a connection device must be
used to assure barrier continuity and to prevent vebi@gging during impact.

When the temporary barriers are no longer needed, they will become the property of the
Contractor, unless otherwise noted onPiens.

J-J Hook connections shall be tensioned by pulling the barrier segments apart to make this
type connection Atighto.

Vehicles, materials or any other equipment shall not be stored in the Temporary Barrier
buffer area. Unless required as a péithe contract, vehicles and equipment shall not work
in the Temporary Barrier buffer area and ifueed, shall be limited to that time that it is
necessary to be in that area.

636.23METHOD OF MEASUREMENT:

DELETE SUBSECTION 86.23.2 AND 636.23.3, AND REPLEE WITH THE
FOLLOWING:

636.23.2:Blank through 636.23.3:Blank

DELETE THE CONTENTSOF SUBSECTIONS 636.23.8,35.23.9, AND 636.23.0
AND REPLACE WITH THEFOLLOWING:

636.23.8Eradication of Pavement Marking: The quantity of "Eradication of Pavement
Markings" shall be the square feet (meters) of line, symbol, and arrow material removed from
the pavement. Quantity calculations shall be based on design widths of markings and the
following tables, and shallah be based on field measurements of actual line widths which may
be slightly less or greater than the design width due to oversprayayrguns being slightly
out of adjustment. Additional quantity shall not be added for additional effort required for
removal of remnants of previously applied markings left exposed due tgraoise
retracement.
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Description |

Value of Square Feet

EdgeLines, Lane Lines, Centerline, Channelizing Lines, Stop and Crosswalk Lines, S
Curb and Island/arkings

= # of feet of 6inch line removed / 2

6-inch Line
Example: 10 feet oféch line removed /2=5 S
= # of feet of 8inch lineremoved / 1.5
&inch Line Example: 10 feet of-&ch line removed / 1.5 =
6.7 SF
= # of feet ofl2-inch line removed x 1
12-inch Line Example: 10 feet of thch line removed x 1 = 1(
SF
= # of feet of 24inch line removed x 2
24-inch Line Example: 10 feet of 2¢ch line removed x 2 = 2(
SF
Description Standard Detail Sheet * SVaIue of
quare Feet
Symbol Markings
Yield Triangle TEM-3 (sh 2 of 3) 2.8
Handicapped Symbol TEM-5 16.0
Bicycle Symbol TEM-3 (sh 2 of 3) 6.0
Arrows
One Direction (Left/Right Turn) | TEM-3 (sh 1 of 3) 17.0
Arrow
Straight Arrow TEM-3 (sh 1 of 3) 12.0
Multi Direction Arrow TEM-3 (sh 1 of 3) 29.0
Wrong Way Arrow TEM-3 (sh 1 of 3) 24.0
Lane Drop Arrow TEM-3 (sh 1 of 3) 42.0
Roundabout with One Arrow, LE| TEM-3 (sh 3 of 3) 28.0
Roundalbut with One Arrow, TE | TEM-3 (sh 3 of 3) 31.0
Roundabout with OnArrow, RE | TEM-3 (sh 3 of 3) 15.0
Roundabout with Multiple Arrows TEM-3 (sh 3 of 3) 43.0
LTRE
Roundabout with Multiple Arrows TEM-3 (sh 3 of 3) 36.0
LRE
Roundabout with Multiple Arrows TEM-3 (sh 3 of 3) 39.0
LTE
Roundabout with Multiplérrows, | TEM-3 (sh 3 of 3) 39.0
TRE

Lane Letter
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AR X RO TEM-3 (sh 2 of 3) 59.0
ASCHOOL o *x 34.0
AX NGO *x 21.0
AONLYO TEM-3 (sh 2 of 3) 22.0
ASTOPO TEM-3 (sh 2 of 3) 23.0
ARI GHT 0 TEM-3 (sh 2 of 3 26.0
ALEFTO TEM-3 (sh 2 of 3) 20.0
ATURNDO TEM-3 (sh 2 of 3) 24.0
ALANEO TEM-3 (sh 2 of 3) 24.0
AYI ELDO *x 24.0

*  WVDOH Standard Details Vol. 1l, latest edition
**  Marking not included in the Standard Details. Value is based on 8 foot heightdget
shown in the FHWA Standard Highw&ygns and Markings book.

636.23.9Temporary Pavement MarkingsPaint: The quantity of ATempoc
MarkingsPai nt 06 shal |l be the | inear feet of 6 1in
placed onhe pavement.

636.23.160Temporary Pavement MarkingsTape: T h e guantity of A
Pavement Marking¥ apeo shall be the I inear feet of 6
line actually placed on the pavement.

DELETE SUBSECTION 68.23.26 AND REPLAE WITH THE FOLLOWING:

636.23.26Shadow VehicleeA fiShadow Ve hi cl-neooth mdisahdishab e o n
include the flashing beacon, fuel, crew and trowbunted attenuator used in conjunction with
the vehicle.

The Department will measure the itday actual numbeof months the vehicle is used on
the project. Partial months will be paid for as a full month.

636.24BASIS OF PAYMENT:

DELETE THE CONTENTS OF THE SUBSECTION AD REPLACE THE
FOLLOWING:

The quantities, determined as provided abovk pe paidfor at the contract unit price bid
for the items listed below, which prices and payment shall be full compensation for furnishing all
the materials and doing all the work prescribed in a workmanlike and acceptable manner, including
all labor, bols, equiprent, supplies and incidentals necessary to complete the work. When
aggregate for maintaining traffic, dust palliatives, flagger, traffic director, cleaning of traffic
control devices or the electric arrow are contained in the contract atepey paymenfor such
pay items will not be made subsequent to the date of required completion of the project.

ATemporary Structure for Maintaining Traff
following schedule:

i.  The Contractor will be paid 75% the bid pice for this item after all the temporary
structure work is complete and it is being used to maintain traffic.
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ii.  The remaining 25% will be paid when it is all removed.

If during the prosecution of the work, additional items under this @eatiot inclided in
the contract, are found to be necessary as determined by the Engineer, payment for such additional
items will be made under the provisions of 104.3.

636.25PAY ITEMS:
DELETE ITEM 636003 AD 636004 FROM THE ABLE.
DELETE ITEM 636007i ERADI CATI ONMBNT PMAEK; TNERMWE
| TEMS FOR EMPORARYABARRIEMR®;36023 R TRARHCOR A

SIGNAL; ITEM 6360281 SHADOW V EIANTITEHM®G 36060 ATEMPORARY I M
ATTENUATI NG ANDREPCACE WITH THEFOLLOWING:

ITEM DESCRIPTION UNIT
636007* Eradication of Pavement Marking Square FootNleter)
636017* | Temporary Barrier, TE2, ** Linear Foot (Meter)
636017* | Temporary Barrier, T3, ** Linear Foot (Meter)
636023* |Temporary Traff i€l Si g Month
636028* | Shadow Vehicle Month
636060* | Temporary Impact Attenuating Device;fCC | a Each

Number-mnMASH TesMe?Leve

Notel: Al ocati ono shall be de s idiffereatphysical @cationiad designat
on the plans.Each differat, physical location will have only one item for each location and ¢
include all individual temporary traffic signals required at the location regardless of how
signals are reqred.

Note2 ACl ass Number o sha

|1 be 1 or 3
iMASH Test HeRer8l 06 shall

SECTION 639
CONSTRUCTION SURVEYING

639.5BASIS OF PAYMENT:

ADD THE FOLLOWING AS PARAGRAPH TWO:

When fAConstructi onrBuLiaytouut iStiatkye 6S uorrv efiyfos b e g
the project, the payment shall be per lump sum on a nmyobd#siis at partial payments equal to

months of contract time remaining. Upon completion of all work on eacdiomsgitte remaining
amount will be released.

SECTION 640
FIELD OFFICE AND STORAGE BUILDING

640.4FIELD OFFICE:
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640.4.5Minimal Field Office:

DELETE CONTENTS OFSUBSECTION 640.4.5 ND REPLACE WITH THE
FOLLOWING:

Thefield office shall have a minimum floor space of 100 square feet (9.3 square meters)
with a minimum plan dimension in one direction of 6 ft. (1.8 m). When a sanitary edclos
toilet is not provided, a chemically treated portable toilet shall be providlkd.office shall
be furnished with a desk, chair, one fireproof filing cabinet equipped with locks, and a phone,
fax and answering (message) machine that utilizes thegaone line. The door for the field
office shall be provided with a suitable lock sanitary water cooler using bottled water or
approved equal shall be provided. The requirements of sections 640.10 shall not apply.

SECTION 642
TEMPORARY POLLUTION CONTROL

642.2DESCRIPTION:
DELETE THE FIRST PRAGRAPH AND REPLACETHE FOLLOWING.

This work shall consist of temporary control measures performed during the life of the
Contract to control water pollution through use of berms, rock check dam, sedimeniretu
(traps, ponds, or dams), mulches, fiber mats, seeding slejres,dand other erosion control
devices or construction methods, in accordance with these Specifications and in reasonably close
conformity with the lines, grades, thickness and typicabs sections shown on the Plans or
established by the Engineer.

6422-MATERIALS:
DELETE BULLET i AND REPLACE THE FOLLOWING.

i. Mulches may be hay, straw, wood cellulose fiber, wood chips, bark, matting or other
material acceptable to the Engineerulth materials shall be reasonably free of noxious
weeds. Chemical uich binders shall conform to the requirements in 715.27.1.

642.4GENERAL REQUIREMENTS:
DELETE THE FIRST PRAGRAPH AND REPLACETHE FOLLOWING.

The Engineer has the authority to lithe surface area of erodible earth material exposed
by clearing and grubbing, to limit the surface area of erodible earth material exposed by
excavation, borrow and fill operations and to direct the Contractor to provide immediate permanent
or temporary plution control measures as necessary to prevent cam#on of adjacent streams
or other watercourses, lakes, ponds, or other areas of water impoundment. Such work may involve
the construction of temporary berms, rock check dam, sediment structapss gonds or dams),
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slope drains, and use of temporamylches, mats, seeding or other control devices or methods as
necessary to control erosion.

642.5SEEDING AND MULCHING:
642.5.4Mulch, Fertilizer and Lime:

DELETETHE CONTENTS ANDREPLACE THE FQLOWING.

Mulching, fertilizing and liming shall ba accordance with the following requirements:

i. Two tons per acre}(5 Mg per hpof straw or hay mulch shall be applied on slopes of
1% to 1 or flatter. Other types of chemical mulch binders maysbd;uhese mulch
binders shall be applied accorditagthe manufacturer's specifications.

Wood cellulose fiber mulch shall be applied on slopes steeper than 1% to 1 at the rate
of 1,500 Ib. per acrel (680 kg per ha

Fertilizer shall be ggied at the rate of 800 Ib. per ac@Q kg petha) of 10-20-10
fertilizer or equivalent.

Lime application rate will be determined by the Engineer based upon pH test conducted
in accordance with MP 700.04.10.

ii. Wood chips, recovered from clearing agdubbing operations, or bark will be
acceptable aa mulch for seeding and shall be used at a rate of 35 cubic yard per acre
(66 cubic meters per hectara lieu of straw or hay.

iii. Mulch Alone- For embankments or cuts 1% to 1 or flatter, susceptlaetical erosion
during periods of cold weathethe Engineer may require a two ton per adté Mg
per ha application of straw or hay mulch for temporary erosion control and later
seeding. The straw or hay may be rolled immediately with a sheeylieo to anchor
the mulch. A chemical mulchwler may be used for anchoring mulch in accordance
with the provisions in paragraph i. above.

When the weather becomes favorable in the spring, these areas shall be seeded using
the normal application rated seed, fertilizer and lime. If additional mblés needed,

wood cellulose fiber, hay or straw shall be used; the rate of application and areas to be
mulched with wood cellulose fiber, hay or straw shall be as determined by the Engineer.

642.6TEMPORARY PIPE, CONTOUR DITCHES, BERMS, SLOPE DRAINS, DITCH
CHECKS, SILT FENCE, PREMANUFACTURED DITCH CHECKS AND SUPER SILT
FENCE:

DELETE THE TITLE OFSUBSECTION 642.6 AR REPLACE WITH THE FOLLOWING:

642.6 TEMPORARY PIPE, CONTOUR DITCHES, BERMS, SLOPE DRAINS, ROCK
CHECK DAM, SILT FENCE, AND SUPER SILT FENCE:

642.6.4Ditch Checks:

DELETE THE TITLE AND CONTENTS OF SUBSETION 642.6.4 AND RERACE
WITH THE FOLLOWING:
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642.6.4Rock Check Dam (Ditch Checks)A barrier constructed of clean, nenodible
rock or aher manufactured devices (iietriangular silt dikes, coir logs, etc.) across a cut or
median ditch. Rock Check Dams shall be constructed to control velocities, reduce erosion,
and aid in sedimergontrol.

642. #METHOD OF MEASUREMENT:
DELETE THECONTENTS ANDREPLACE THE FOLLOWING.

The work will be measured for payment at the unit bid prices for the items specified in
642.9.

Berms constructed prior to suspension of construction operations and slope drains will be
measured in linear feet (metersgdiment traps, ponds, or dams and sediment removal will be
measured by the cubic yard (meter); for sediment dams, risers will &sured by the unit and
conduit for principal spillway under the dam will be measured in linear feet (meters) and included
under Item 642008; seed will be measured by the pound (kilogram); straw, hay and wood
cellulose fiber mulch will be measured by the (megagram); wood chips or bark mulch will be
measured by the cubic yard (meter); fertilizer and agricultural limestdhiee measured by the
ton (megagram); matting will be measured by the square yard (meter); contour ditching will be
measured by thinear foot (meter). Measurements will be made on the surface of the work done
when applicable. Anchorinfgr mulch or aher chemical binders will not be measured separately,
but their cost shall be included in the unit price bid for mulch. Cereakryereal wheat added to
Type D mixture in fall seeding will not be included for payment but its cost shall be included in
the unit prices in 642.9.

Temporary pipe will be measured by the linear foot (meter) complete and in place. If the
Contractor elect$o utilize a series of small pipes in lieu of one large pipe, measurement for
payment will be made only for a length nesaay to extend one conduit under the haul road or
sediment dam.

Berms constructed at the end of each day's operation will not tsireddor payment but
their cost shall be included in the unit bid price for Item 20700Unclassified Excavation."

Rodck check dams will be measured by the unit. Inlet Protection and Dewatering Device
will be paid per each device used.

Wood chips or bark will be measured by the cubic yard (meter). It is assumed that 17.5
cubic yards (14.75 cubic meters) of chips or benék equal to one ton (megagram) of straw for
seeding. Wood chips or bark mulch will be measured by the truck load orl@dservolume
measurement, and payment will be made on a one ton (megagram) equivalent of straw for each
17.5 cubic yards (14.75 cigbmeters) of wood chips or bark mulch.

Quantities reseeded, refertilized, or remulched will be measured and includagirfamn.

The bid price for fertilizer shall be based or2M10 ratio. When other ratios of fertilizer
are used, pay quantitieslilne determined using the following table:

Type of Actual Quantity Pay Quantity
Fertilizer Used Pounds (kg) Pounds (kg)
5-10-5 100 50
8-16-8 100 80
10-20-10 100 100
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Type of Actual Quantity Pay Quantity
Fertilizer Used Pounds (kg) Pounds (kg)
12-24-12 100 120
15-30-15 100 150

When fertilizer ratios other than those shaatove are used, the relationship between the
pay quantity and the actual quantity used will be established liynifieeer.

Silt fence will be measured by the linear foot (meter) at the bottom of the fence, excluding
laps. Decomposed or ineffective fabin the silt fence which is required to be replaced after six
months from the installation date will beeasured and paid for, however, such replacement prior
to six months after installation will not be measured for payment.

In the event that temporagyosion and pollution control measures are required due to the
Contractor's negligence, carelessnesfiture to install permanent controls as a part of the work
as scheduled, or as ordered by the Engineer, such work shall be performed by the Camtracto
their own expense. Temporary erosion and pollution control work required, which is not attributed
to the Contractor's negligence, carelessness or failure to install permanent controls, shall be
performed as ordered by the Engineer. Where the wadbok feerformed is not attributed to the
Contractor's negligence, carelessness or failure to install pentneor@rols and falls within the
Specifications for a work item that has a contract price, the units of work will be paid for at the
proper contractice. Should the work not be comparable to the project work under the applicable
contract items, the Canatctor shall perform the work in accordance with 104.3.

In case of repeated failure on the part of the Contractor to control erosion, pollution, or
siltation, the Engineer reserves the right to employ outside assistance or to use their own forces to
provide the necessary corrective measures. Such incurred direct costs plus project engineering
costs will be charged to the Contractor and appropriatactieds made from the Contractor's
monthly progress estimate.

Temporary pollution control may include airuction work outside the rigtaf-way
where such work is necessary as a result of roadway construction such as borrow pit and waste
site operationdhaul roads and equipment storage sites.

Super Silt Fence will be measured by the linear foot completéngolace.

642.9PAY ITEMS:

DELETEITEM 6420311 DI TCH CAND®ERLACEWITH THE FOLLOWING:

ITEM DESCRIPTION UNIT
642031* Rock Check Dam Each

DELETE ITEM 642011(HAY OR STRAW BALE)AND ITEM 642032 (CHECK
DAM) FROM THE TABLE.

ADD ITEM 642040TO THE TABLE:

ITEM DESCRIPTION UNIT
642040* Inlet Protection Each

* Sequence number
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SECTION 651
FURNISHING AND PLACI NG TOPSOIL

651.2MATERIAL S:

DELETE THE CONTENTS ANCREPLACETHE FOLLOWING:

Topsoilshall consist of the uppermost layers of fertile and friable soil that contains humus
material. This material varies in thickness in accordance with soil groups and usually possesses a
darker céor than the subsoil. The texture of the topsoil may vargiwithe range of natural loam,
silty clay loam, and sandy loam. Acceptable topsoil shall contain organic matter in the range of

2% to 20% and be sampled at least once per project using AASHTD méthod; multiple
sources or change of sources shall alssamapled.

SECTION 652
SEEDING AND MULCHING

652.2MATERIALS:
DELETE THEFOURTH PARAGRAPH ANDREPLACE WITH THE FOILLOWING:
Chemical mulch binders shall conform to the requirements in 715.27.1.

652.6APPLYING MULCH AND FERTILIZER:
652.6.2Straw Mulch:

DELETE THE CONTENTSOF THE SUBSECTION AD REPLACE WITH THE
FOLLOWING:

Straw shall be applied at the rate of approximately two tons perdabri®i§ per hectaje
Straw mulch around buildgs, sidewalks or other structures may be hefdane with a form
of nettingor chemical mulchbindersapplied according to the manufacturers' specifications.
652.9METHOD OF MEASUREMENT:
DELETE THEFOURTH PARAGRAPH ANDREPLACE WITH THE FOILLOWING:

Chemical mulch binders will not be measured sepérabut their cost shall be included
in the unit price bid for mulch.

SECTION 657
ROADWAY SIGN SUPPORTS

DELETE THE ENTIRE CONTENTS AND REPLACE WITH THE FOLLOWING:
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657.:DESCRIPTION:

This work shall casist of the fabrication and erection ofslipports for roadside mounted
signs in accordance with the requirements of the Plans and of these Specifications. This shall
include the supports for all signs which are located outside of the shoulder apidecttend over
the shoulder.

All details notspecified or not shown on the Plans shall conform to the details and
requirements set forth in the following specifications and publications:

i.  West Virginia Department of Transportation, Division of Highwayan8ard Details

Book Vol. I, Signing, SignalsLighting, Markings, and ITS, latest issue, including
revisions (further referenced to herein as the Standard Details).

ii. ~ The Manual on Uniform Traffic Control Devices for Streets and Highways, latest
issue, as gnted by the Federal Highway Administratiob.S. Department of
Transportation. (Referred to as the MUTCD).

iii.  Standard Specifications for Structural Supports for Highway Signs, Luminaires and
Traffic Signals, & Edition, including revisions, American Assation of State
Highway and Transportation @fials.

657.2MATERIALS:

Materials furnished shall be of new stock, shall be the product of reputable manufacturers
of signing supports and accessories, shall conform to the Specifications, and shall meet the
approval of the Engineer.

657.2.2Beams Steel Beams such as shown on Standard Detail sheet8A Eirough
TE1-3C shall be standard wide flange shapes fabricated from steel conforming to ASTM A36
or ASTM A572 Grade 50. Steel conforming to ASTM A992 aual certified to ASTM A572
Grade 50 maylao be used. The beams shall be galvanized in accordance with ASTM A123.

657.2.2Plates: Flat steel plates such as stiffener plates, base plates, hinge plates, arm
plates, and gusset plates shown on var&asdard Detail sheets shall conform to ASABb
and shall be galvanized in accordance to ASTM A123.

657.2.3Structural Connection Bolts: Steel structural connection bolts and associated
hardware shown on various Standard Detail sheets shall conforrthet following
requirements. Bolts: ASTM A25 Grade A325, Type |. Nuts: ASTM A563, Grade DH with
lubricant contrasting with the color of the galvanizing. Washers: ASTM F436, Type I. All
galvanized in accordance to ASTM F 2329.

657.2.4Keeper Plates: Steel keeper plates such as shown ondati@hDetail sheets TEL
3A through TE3C and TE15A through TE15C shall conform to ASTM A653, designation
CS, and shall be galvanized. Thickness for use with Steel Beam supports shall be 20 gauge.
Thickness ér use with Pipe Post supports shall be 28yga

657.2.5Brass Shims: Brass shims such as shown on Standard Detail sheetSAE1l

through TE13C and TE315A through TE35C shall be fabricated from brass shim stock or
strip meeting ASTM B36.
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657.2.6Pipe: Steel pipe such as shown Standard Detail sheets THBA through TE1
5C shall conform to the requirements of ASTM A53, TYPE E or S, Grade B.

657.2.FFriction Caps: Steel friction caps such as shown on Standard Detail sheets TE1
5A through TE15C shall conform to ASTM A653, desigtion CS, and shall be zinc
electrodeposited coated in accordance with ASTM B633, Class 12.

657.2.8Anchor Bolts: Anchor bolts for casin-place applications such as shown on
Standard Detail sheets TEBA through TEI5C and TEZ2 shall conform to théollowing
requirements. Bolts: ASTM F1554 Grade 55. Nuts: ASTM F563 Grade A. Washers: ASTM
F436. All galvanized in accordance with ASTM B695.

657.2.9Low Carbon Steel Bolts: Small diameter, typically 5/2thch, lowcarbon steel
bolts and associatedmponents shown on various Standard Detail sheets shall conform to the
following requirements. Bolts: ASTM A307 Grade A. Nuts: ASTM A563A Hex. Flat
washers: ASTM F844. Lock washers: ASME B18.21.1. All galvanizeacaordance to
ASTM F2329.

657.210-Tubular Steel: Tubular steel such as shown on Standard Detail sheetd AE2
through TE21B and TE23 shall conform to ASTM A500, Grade B, seamless or welded.
Galvanized in accordance to ASTM A123.

657.2.11U-Channel Supports and Breakaway Splice Bvices: U-channel supports
utilized shall be listed on the Division Approved Products List (APL) feChéannel Posts.
MP 707.02.13 shall be followed.

When required, Breakaway Splice Devices shall be supplied with-¢thannel supports;
such as shownmStandard Detail TEZB.

657.2.12Square Tube Supports: Square tube supports shall conform to the requirements
of 709.53.

657.2.130mni-Directional Breakaway Devices:OmniDirectional Breakaway Devices
shall be @signed for use with Steel Beanpports shown on Standard Detail sheets-BE1
TE1-3B, and TE13C. When required in the project plans, Oibiiectional Breakaway
Devices shall be utilized with specified Steel Beam type support assemblies in ordeetd con
the breakaway connection frdmirdirectional to omndirectional.

The device used shall be listed on the WVDOH Approved Products Listing (APL) for
Roadside Sign Support Accessories. ODinectional Breakaway Devices shall conform to
requirements 0709.52.

657.2.14Back to Back U-Channel Breakaway Devices: Back to Back UChannel
Breakaway Devices shall be designed for use with'fd and/or 61b/ft back to back supports
shown on Standard Details sheets I/land TE17B. When required in thergject plans,
Back to Back UChanrel Breakaway Devices shall be utilized with specified back to back
support assemblies in order to create a breakaway base connection.
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The device used shall be listed on the WVDOH Approved Products Listing (APL) for
Roadstle Sign Support Accessories. BackBack UChannel Breakaway Devices shall
conform to 709.54.

657.2.15Surface Mount Breakaway Devices:Surface Mount Breakaway Devices shall
be designed for use withl|B/ft and/or 3lb/ft u-channel supports shown &tandard Details
sheets TEZZA and TEX7 B, a n d /-gauge 3quarexTubg &upports. When required in
the project plans, Surface Mount Bkaavay Devices shall be utilized with specifiedhannel
support assemblies which are located on asphalt or cersurdaices.

The Contractor shall select the Surface Mount Breakaway Device to be used following the
guidance on Standard Detail TE#B.

The device used shall be listed on the WVDOH Approved Products Listing (APL) for
Roadside Sign Support AccessorieSurface Mount Breakaway Devices shall conform to
709.51.

A complete anchoring system for securing the device on the asphalt or coactte i
required.

657.2.16Types A and B Barrier Wall Sign Support Brackets: Types A and B Barrier
Wall Sign Syport Brackets shall be designed for use wiinch x 14gauge Square Tube
Supports. When required in the project plans, Types A and/cadkdts shall be utilized with
specified assemblies to be installed on top of a median barrier wall or parapetA bsackets
are intended to be specified for use with barriers less thamch@s in width at the top. Type
B brackets are intended to bpecified for use with barriers 48ches or greater in width at
the top.

A complete anchoring system for contieg the bracket to the concrete and hardware for
connecting the square tube support to the bracket are required.

The bracket used shalkHisted on the WVDOH Approved Products Listing (APL) for
Roadside Sign Support Accessories. The requirementsy/fas A and B Barrier Wall Sign
Support Brackets are specified in 709.55.

657.2.1FAnchors for Brackets: It shall be the responsibilityf the bracket fabricator to
select and specify an appropriate anchoring system for retrofit installations ofltveno
sign brackets: Types C and D Barrier Wall Sign Support Brackets as shown on Standard Detail
sheets TP2 and TEZ23; Types K and L Bdge or Retaining Wall Sign Mounting Brackess
shown on Standard Detail sheets THR TE21B, and TE22.

Mechancal or chemical anchoring systems may be used. The anchors and associated
hardware components of the anchoring system shall be galvareeédi&te anchoring system
shall be selected based on the design loading information provided on the previously
reerenced Standard Detail sheets. |t shall
dimensions of the barrier, parapet, or retainiad) necessary in order to select the anchoring
system.

All specifications and details related to the anchogystem shall be included as part of
the fabricatorés shop drawi ngs. Al | necess:
be provigkd by the fabricator with the bracket.

657.2.18Concrete: All concrete shall be Class B in accordance withtiSe®01.
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657.2.19Reinforcing Steel: All reinforcing steel shall be meet the requirements of
Section 602.

CONSTRUCTION METHODS

657.3FABRICATION:
657.3.2General: Fabrication of all parts of supports shall be in accordance with
dimensions showwon the Plans and Standard Drawings. Work shall be done in a uniform
workmanlike manner.

657.3.2Shop Drawings: The Contractor shall submit Shop Drawings showing all
dimensions, quantities, and fabrication details for all supports and bracketsfontigei neer 6 s
approval. All associated accessories and hardware to be supplied with thetssapor
brackets shall be included, including details and specifications for retrofit anchors as described
in Section 657.2.17. Eight copies of the Shop Drawingdl dfe submitted. Multiple
submissions will be permitted. However, all Shop Drawings feel®8eam Supports shall be
submitted in one submission; all Shop Drawings for Pipe Post Supports shall be submitted in
one submission; and all Shop Drawings fordpet, Retaining Wall, and Barrier Brackets shall
be submitted in one submission.

657.3.3Structural Bolt Tightening: When fully tightening structural connection bolts as
part of the shop fabrication process, onlyweathered hardware components iwmendition
shall be used. All nuts shall be greated with a lubricant as specified hareiAfter pre
assembly of the connections, the bolts shal/l
snug tightening the nuts, if the threads of the balt®mot been lubricated, were last lubricated
more than twentfour hours prior, or have gen wet since they were last lubricated, lubricant
shall be applied to the bolt threads. Beeswax or toilet ring wax may be used. The assembler
may turn the nuts kile holding the heads of the bolts or vice versa. If the heads of the bolts
are turned, th assembler shall apply lubricant to the face of the washer that the bottom of the
bolt head is to be tightened against.

The bolts shall be snug tightened intassr patter n. ASnug Tighto
the Research Council on Structural Connécons ( RCSC) as dAthe tightr
a few impacts of an impact wrench or the full effort of an ironworker using an ordinary spud
wrenchtobringte pl i es into firm contacto.

After the snug tightening process, no less than sexfergyercent of the surface areas of
the faces being connected should be in visible contact. The assembler shall take care during
the snug tightening process to ensthiat components being assembled remain properly
aligned, loosening the connection and reipgatihe snug tightening process if necessary.

After the snug tightening process has been completed, each nut or bolt head shall be fully
tightened by the turof-the-nut method. This shall require further tightening each fastener
onethird (1/3) of a tun, which shall be equivalent to two flats of a typical nut or bolt head
with five flats. This shall be verifiable by first marking the nut or bolt head on otine difats
and placing a corresponding mark on the component two flats away. The fastatidoe s
fully tightened in a star pattern and incrementally by fully tightening each over at least two
cycles.
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657.3.4Welding: The welding of steel shall be accordance with the requirements of
American Welding Society Specification D1.1 and shaltbne by qualified welders.

657.4ERECTION:

657.4.2General: All sign supports shall be installed at the points designated on the Plans
or by the Engineer incgordance with these specifications, the Plans, and approved shop
drawings and shall be eted in reasonably close conformity to the locations, elevations, and
angles shown on the Plans or established by the Engineer.

The Contractor shall take full respsibility for checking all cross sections at approved sign
locations to determine final spprt lengths. Lateral placement of sign assemblies and
necessary support lengths shall be determined in accordance with the offset and mounting
height requirementshown in the Plans or Standard Details -IA3through TP3LC.

Before proceeding furthethe Contractor shall initially establish the location of each sign
in accordance with the Plans or as directed by the Engineer and shall mark each site with
constriction stakes. The Contractor shall furnish stakes, paint, other materials, and labor for
performing the locating and staking as described. When the sites have been staked and are
ready for inspection, the Contractor shall inform the Engineer, who wtkcand approve the
site or make necessary changes. Centerline station information willrfished to the
Contractor by the Engineer.

All existing or proposed assembly locations are approximate. In cases where an existing
assembly, including supports to be removed and replaced with a new assembly, the new
assembly shall be located a®s# as possible to the original and withinféét unless
otherwise approved by the Engineer.

In cases where existing roadside sign supports are to remain éwptaanew signs to be
installed, the Contractor shall plumb the supports as necessarghalhdlear any existing
breakaway connection of any obstructions. Costs associated with this work shall be in
incidental to the Contract bid items.

The Contraatr shall take into consideration the Sign Orientation Requirements shown on
Standard DetailP31B when determining the final proposed location for each assembly
support. Unique orientation requirements for chevron and Bigns are shown on Standard
Details TP32 and TE113C, respectively.

657.4.2Excavation: The Contractor shall perfornxeavations for each support requiring
a concrete foundation to the depths and dimensions shown on the Plans or as directed by the
Engineer to obtain a suitable falation. Excavation may be accomplished manually or by
mechanical means. The Contractoraivised that the grading specifications permit the
construction of embankment of rock fill to at leastid@hes below the bottom of the subbase.

If solid rock orlarge boulders are encountered in excavation, it shall be removed, to the
satisfaction oflte Engineer, to a sufficient depth in order to obtain the stability which would
have been obtained had the excavation been made in earth to the depth requiedeldrysth
or Standard Details.

The Contractor shall remove all excavated material fronsiteethat is not needed for
backfill or, if permitted by the Engineer, shall spread this material out in the area immediately
surrounding the foundation locatiom the satisfaction of the Engineer. The Contractor shall
restore all disturbed areas to fwit reasonable conformity of their original conditions by
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grading, seeding, mulching, and/or fertilizing as directed by the Engineer. No separate
payment will be rade for these operations or required materials.

The Standard Detail drawings are compitedthe basis of average soil conditions. Soil
conditions surrounding specific foundations may warrant lesser foundations or may require
larger foundations. In tise cases, the Contractor may adjust the size of specific foundations
with the written approal of the Engineer. The Engineer may direct the Contractor to adjust
the foundation dimensions if determined to be necessary. Any work in such cases shall be
performed without change in the unit bid price.

If the sides of the excavation are determibgdhe Engineer to be unstable, forms shall be
used to support the sides of the excavation. The forms shall be placed in such a manner as not
to disturb the adjacesoil. If the Contractor elects to remove the form, the removal shall be
done immediatelwfter the concrete is placed so that the flowing concrete may fill the space
occupied by the form. Otherwise, the form shall become a permanent part of thatiostall
In the latter case all portions of the form above ground level shall be removatdaftencrete
has cured. The Engineer will make the final determination as to when forms are necessary.
This form work shall be performed at the expense of th@r@ctor and no compensation will
be allowed therefor.

If a support foundation is to bastalled within the area of an existing concrete or asphalt
surface and requires a concrete foundation, the concrete or asphalt shall be carefully opened
by drilling, saw cutting, or other suitable methods approved by the Engineer that will not cause
unneessary damage to the surrounding surface. The Contractor shall be responsible for
removal and proper disposal of all excavated materials.

The Contractor shall ewact WV 811 and shall notify all applicable néfiv 811
participating utilities prior to begning excavation, support driving, or conduit jacking
activities. The Contractor shall hand dig to locate lines or open cut in areas of possible conflict,
as detemined by the Engineer. The Contractor shall also be responsible for locating and
verifying Division owned underground conduit to avoid conflict or damage. All such work
shall be incidental to the Contract bid items. All costs associated with anytidisrop
services as a result of the Contesporsibidgyy 6s act

657.4.3Foundation Placement: All concrete for each foundation shall be placed in one
placement with no cold joints. All concrete footings shallflush with the uphill side of the
ground line, with the edges of tHeundation being level. The top of concrete for each
foundation shall be finished neatly and smooth, including the outside edges. The edges of
foundations placed within areas of &iig concrete or asphalt surfaces shall be finished neatly
and smoothlyto match with the edges of the area of asphalt or concrete surface which was
removed. The concrete shall be finished such that it slopes slightly down and away from the
stub or the blt circle of the anchor bolts for drainage purposes. The Contractbrateacare
in order to install all anchor bolts and stub supports as level as possible and with the proper
embedment. Specific details pertaining to support foundations are ezhiaithe Standard
Details or shall be shown in the project Plans.

If the foundation is being placed on a slope that is 4:1 or greater and it is not possible to
build up the downhill side of the ground slope as shown in the Standard Details to allow the
edyes of the top of the foundation to be placed level, the Contractorusitiaéh a suitable
concrete form which allows the round crasstional shape of the foundation to be maintained
above ground level. The form shall also allow for the portion ofdira above ground level
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to be removed after the concrete has sufficjentlred. After the concrete has cured, the
portions of the form above ground level shall be removed. No additional compensation shall
be paid for the use of and removal of a forimequired.

657.4.4Backfilling: If any backfilling is required, exeations shall be backfilled with
random material, approved by the Engineer, in horizontal layers not to exoested after
compaction. Each lift shall be compacted to the satisfaof the Engineer. Testing is not
required.

All surplus material shll be removed from the rigitf-way and the backfill finished flush
with surrounding natural ground, including replacement of any damaged facilities or
appurtenances. The Contractirall restore all areas disturbed by this excavation or other
operationswithin reasonable conformity to their original conditions including grading,
seeding, mulching and/or fertilizing as directed by the Engineer. The cost of backfilling
materials or perations shall be incidental to the Contract bid items.

657.4.5Suppat, Breakaway Device, and Bracket Installation:

657.4.5.1General: All supports requiring concrete foundations shall not be
installeduntil the concrete has cured for a period eesedays unless otherwise approved
by the Engineer. All sign posts artkir stubs or anchor bolts shall be set plumb so that
the sign will be level and shall be set at the proper angle with the roadway as shown in the
Standard Details.

Protective coatigs for any supports, brackets, or associated components damaged
for any eason prior to or during installation shall be repaired. For galvanized surfaces, the
repair shall be accomplished by the application of a-@oftpaint conforming to Military
Spedfication MIL-P 21035, applied as recommended by the manufacturer ingludi
surface preparation, or as directed by the Engineer.

Various Standard Details sheets referen
torque wrench meeting the specificatiomsh e i n . The wrench used s
manual torque wrench astiall meet either the requirements of International Organization
for Standardization (ISO) Specification 6789 or American Society of Mechanical
Engineers (ASME) Specification B107.30Rrior to tightening any fasteners on the project
which require the usef a wrench meeting this specification, the Contractor shall provide
the Engineer with a copy of a calibration certificate for each wrench to be used on the
project. The date of thealibration shall be one (1) year or less prior to the letting date of
the Contract. The certificate provided shall be from a calibration lab that is ISO 17025
accredited, with the certificate indicating as such. Both the certificate and wrench shall
display matching serial numbers.

657.4.5.2S0il Anchored U-Channel Suppotts: When installing soil anchored u
channel supports not requiring a foundation, the supports shall be driven either manually
or by mechanical means to the required line and gradeslzall be installed as plumb as
possible. The Engineer may direct then@actor to increase the required driving depth if
determined to be necessary due to soil conditions. During driving, the support end shall be
protected by a special driving cagliiven manually. If driven by a mechanical device, an
appropriate drivig head shall be used that is designed not to damage the support. Any
support bent or otherwise damaged and determined by the Engineer to be unfit for use in
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the finished work shalldéremoved from the site and replaced by the Contractor at their
expense.Except in cases where a breakaway splice device is required per Standard Detall
TE1-7B, soil anchored supports may be directly driven without a stub and splice
connection, or the Caractor may use an approved breakaway splice device at their option
with no additional compensation.

Soil anchored supports shall be sufficiently plumb after installation. Otherwise,
this shall be cause for rejection at the discretion of the Enginedringgthe Contractor
to straighten or remove and reinstall the supports t he Contractor 6s ex|

657.4.5.3Back to Back U-Channel Supports: U-channel supports which are to
be erected baeto-back shall be stitch bolted together in ademrce with Standard Detail
TE1-7B. All back to back supports shall requia concrete foundation as shown on
Standard Detail TEYB.

Assemblies not requiring a breakaway device shall require the concrete to cure with
the entire support installed. Ther@@ctor shall be responsible for utilizing a method to
hold the supportsecure and plumb during the curing process. No additional compensation
shall be paid for this.

After installation and curing, the support shall be plumb within ten degrees of
vertical in all directions. This shall equate to no more than-BI&6 horiontally out of
level over %foot of length. Otherwise, this shall be cause for rejection at the discretion of
the Engineer requiring the Contractor to relocate and reinstall thedtan and support
if directed. This shall include removing the foundatifor the rejected support to a
minimum of &inches below ground level.

657.4.5.4Steel Beam and Types-b Pipe Post Supports:Steel Beam and Types
1-5 Pipe Post Supports shallfembed in accordance with the Standard Details as needed.
No more thari/4-inch of shims in total thickness may be used for any one connection bolt
of the support. The Contractor shall shim the assembly within the allowances described
above to be as pib as possible.

All base connection bolts shall be tightened to withi& torque ranges specified
on the Standard Details using a wrench meeting the requirements of Section 657.4.5.1,
unless an OmrDirectional Breakaway Device is specified and requites base
connection bolts to be eliminated. The procedure specifi8ddtion 657.3.3 shall be used
for field assembly of any hinge plate connections.

Upon final installation, the support shall be plumb within ten degrees of vertical in
all directions. This shall equate to no more than 3i@iéh horizontally out ofevel over 1
foot of length. Otherwise, this shall be cause for rejection at the discretion of the Engineer
requiring the Contractor to relocate and reinstall the foundation and supgoedcted.

This shall include removing the foundation for the cegd support to a minimum of six 6
inches below ground level.

In cases where the Contractor is required to replace the portion of a Steel Beam
support above the hinge plate with the lowertjon to remain in place, the length of the
new upper support shde the height required by the specified sign(s) plus an additional
4-inches. All plates and hardware associated with the hinge plate connection shall be new.
The hinge plate connectiaiall be field tightened as specified herein.
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657.4.5.5Types 69 Pipe Post Supports: Leveling of Types @ Pipe Post
Supports installed on concrete foundations shall be accomplished using leveling nuts and
washers on each anchor bolt. One levelingwithh washer shall be installed on each
anchor bolt to its appromiate position. After setting the support in place, the support shall
be adjusted as closely as possible to a plumb vertical position by adjusting the lower nuts.
After leveling, the entirdop face of all washers placed under the base plate shall be
engajed with the base plate. The top anchor bolt nuts shall then be fully tightened in
accordance with the anchor bolt tightening procedures specified in Section 658. After fully
tightening, he entire length of all top nuts shall be engaged on the ancher bthe
procedure specified in Section 657.3.3 shall be used for field assembly of the support arms.

After installation, the vertical portion of the support shall be plumb within ten
degees of vertical in all directions. This shall equate to no mbas t3/16inch
horizontally out of level over-foot of length. Otherwise, this shall be cause for rejection
at the discretion of the Engineer requiring the Contractor to relocate andlieinst
foundation and support if directed. This shall includeaeing the foundation for the
rejected support to a minimum of sixr&hes below ground level.

657.4.5.60mni-Directional Breakaway Devices: Omni-Directional Breakaway
Devices for use Wi Steel Beam supports shall be installed in accordance with the
manufacturerodés specifications. A copy of
shall be provided to the Engineer prior to proceeding with installation. Any hardware
components of e device for which the manufacturer specifies a particular torque
requirement shall be tightened using a wrench meeting the requirements of Section
657.4.5.1.

657.4.5.7Back to Back U-Channel Breakaway Devices: Back to Back U
Channel Breakaway Devicesh a | | be installed in accorda
specificd i ons . A copy of the manufactureroés it
to the Engineer prior to proceeding with installation. Any hardware components of the
device for which themanufacturer specifies a particular torque requirement shall be
tightened using a wrench meeting the requirements of Section 657.4.5.1.

657.4.5.8Surface Mount Breakaway Devices: Surface Mount Breakaway
Devices shall be installed in accordance withtlten uf act ur er 6s speci fic
t he manuf aakation specifi@atsons ishalste provided to the Engineer prior to
proceeding with installation.

The anchoring system used shall be that which is supplied by the manufacturer.
The undersid of the base of the device shall be shimmed if necessary infordie
support to be as plumb as possible in all directions after installation. Material used for
shimming shall be materials approved by the Engineer such as brass shims or galvanized
steel. Any hardware components of the device for which the manuwadpecifies a
particular torque requirement shall be tightened using a wrench meeting the requirements
of Section 657.4.5.1.

Upon final installation, the support shall be plumb withim degrees of vertical in
all directions. This shall equate to more than 3/16nch horizontally out of level over-1

163



foot of length. Otherwise, this shall be cause for rejection at the discretion of the Engineer
requiring the Contractor to add additibona s hi ms at t he Contractoro

657.4.5.9Bridge, Retaining Wall, and Barrier Wall Brackets: This
specification shall include Types K and L Bridge or Retaining Wall Sign Mounting
Brackets and Types A, B, C, and D Barrier Wall Sign SupBmackets. The anchorage
for Type L Bridge or Retaining Wall & Mounting Brackets shall be castplace or
retrofitted, as specified in the Plans. Details for-aagtlace anchors are shown in the
Standard Details. The anchorage for all BarriedlV8&gn Support Brackets specified
above and Type K Bridge or Retang Wall Sign Mounting Brackets shall be retrofitted.

Anchors to be retrofitted into newly placed concrete shall not be installed without
approval of the Engineer. The Contractor shathm approval from the Engineer before
installing brackets on caf-place anchors. The Contractor shall insure that anchor
chemical adhesive used for retrofit installations has sufficiently cured before placing the
brackets.

Mechanical or chemical adhive type anchors for retrofit applications shall be
installed stictly in accordance with the instructions provided by the bracket manufacturer
or fabricator. This shall include recommended procedures for cleaning the drilled holes
and recommended amhbieair and mounting surface conditions in the case of chemical
adresive systems.

Once the bracket is placed into the position on the anchors, the anchors shall be
tightened. Casn-place anchors for Type L Bridge or Retaining Wall Sign Mounting
Bracketsshall be tightened in accordance with the anchor bolt tightepingedures
specified in Section 658, except the amount of nut tightening rotation shall albrtiee
amount specified. Retrofit anchors for all bracket types shall be tightened inatmrd
with the instructions provided by the manufacturer or faboica

After the bracket anchors are tightened, supports to be attached to the brackets may
be installed in accordance with the Standard Details and the specifications herein. Note,
the braket to pipe post connection bolts for Type L Bridge or Retainirgl \8ign
Mounting Brackets shall be fully tightened in accordance with the procedure specified in
Section 657.3.3.

Vertical support installation hardware for Types A and B Barrier Wall Sigoport
Brackets shall be that which is supplied by the bracletufacturer and shall be installed
in accordance with the instructions provided by the bracket manufacturer. Any hardware
components for which a particular torque requirement is spechatize tightened using
a wrench meeting the requirements of S8t657.4.5.1.

Hardware used to connect the vertical supports of Type C Barrier Wall Sign
Support Bracket shall be as specified in Section 657.2.9. The fasteners shall be tightened
in accodance with the Standard Detail. Note, it is required to ingiatters between the
u-channel welded to the bracket base plate and the support. Spacers shall be additional
nuts and/or washers. The Contractor shall be responsible for determining tbgangce
guantity of additional nuts and/or washers such that wheffefteners are tightened, the
support nested inside of the welded stub comes into firm contact with the angled web
portions of the welded stub but does not cause undue stress on the vaglgtedNo
additional compensation shall be paid to the Contraotdh& additional nut and/or washer
spacers.
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657.4.6Support or Bracket Removal: Removal of roadside sign supports shall include
removing the support and foundation to a minimum @hdhes below ground level and
restoring the ground surface to itsd origin
mulching, and/or fertilizing as determined to be necessary by the Engineer.

Removal of parapet, retaining wall, and barrier bragkball include removing the bracket
and supports attached to it. Mounting anchors shall be cut off flush with the concrete.

The cost of this item shall also include the removal of attachmentgetsupports as
required by the Plans or otherwise diegtby the Engineer. In cases where the Contractor is
required to remove signs or other attachments from roadside sign supports or any other
structure that is to remain in place, the cost of thifl Beancidental to the Contract bid items.

This shall nclude removing signs, vertical supports, sign lighting and arms, and associated
hardware from overhead sign structures which are to remain in place.

657.5METHOD OF MEASUREMENT:

657.5.2Class B ncrete Footing, Plain: The quantity of work done for @s B
Concrete Footing, Plain will be measured in cubic yards, complete in place and accepted, as
determined by the dimensions on the Plans or Contract documents, subject to adjustment as
provided fa in 104.2 and 109.2.

Payment will be made at the camtt unit price per cubic yard for "Class B Concrete
Footing Plain". Such price will be full compensation for furnishing all labor, materials, and
equipment necessary to construct all footings, ohialy staking out footings and stakes for this
purpose; egavation for footings regardless of the type of material encountered; constructing
and removing forms when required; furnishing, placing, finishing, and curing the concrete; and
all other incidentalsecessary to complete the work.

657.5.2Class B Concete Footing, Reinforced, Roadside:The quantity of work done
for Class B Concrete Footing, Reinforced, Roadside will be measured in cubic yards, complete
in place and accepted, as determined bydtheensions on the Plans or Contract documents,
subject toadjustment as provided for in 104.2 and 109.2.

Payment will be made at the concrete unit price per cubic yard for "Class B Concrete
Footing, Reinforced, Roadside". Such price will be full compgaos for furnishing all labor,
materials, and equipmenecessary to construct all footings, including staking out footings
and stakes for this purpose; excavation for footings regardless of the type of material
encountered; constructing and removing ferrfurnishing and installing reinforcing steel,
anchor btis, washers and nuts; furnishing and installing electrical grounding and conduit
sleeves when required; furnishing, placing, finishing, and curing the concrete; furnishing and
placing grout as reqred by the Plans; and all other incidentals necessapnplete the work.

657.5.3Channel Posts: Measurement for payment of "Channel Posts" will be based on
the linear feet of steel channel post of each size necessary to complete the work. The lengt
will be the Plan quantity unless otherwise directethieyEngineer.

In cases where a Square Tube Post is used in lieu of a Channel Post specified in the Plans,
as required or allowed for by the Standard Details, measurement of the support shall be the
same as specified above and payment will be made usriglan specified Channel Post bid
item at the Contract unit price.
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In cases where a Breakaway Splice Device is used, the footage within the length of the
splice shall not be counted twice in detering the footage to be paid. All material and
installaion labor costs associated with the Breakaway Splice Device shall be incidental to the
Contract bid items.

Payment will be made at the Contract unit price per linear foot for each size of pagtdeq
by the Plans. For back to back installations theepper linear foot shall include the material
and installation labor costs for the stitch hardware. Such price and payment shall be full
compensation for furnishing and erecting the posts, ardbalt, equipment, tools, materials,
and incidentals neseary to complete the work.

657.5.4Square Tube Supports: Measurement for payment of "Square Tube Supports”
will be based on the linear feet of square tube support of each size necessary ¢bectirapl
work. The length shall be the Plan quantity saletherwise directed by the Engineer.

Payment will be made at the Contract unit price per linear foot for each size of support
required by the Plans. Such price and payment shall be full contipanfee furnishing and
erecting the supports, and albta, equipment, tools, materials, and incidentals necessary to
complete the work.

657.5.5Steel Beam Supports:Measurement for payment of "Steel Beam Supports"” will
be based on the number of landeet of supports for each size necessary to complketedrk.

The supports shall be measured from the bottom of the base plate, and along the centerline of
the web, to the top of the support. The quantity to be paid for shall include the suppggs, hi
plate connections including hardware, and the bade pbnnection including hardware except

as noted herein. The length shall be the Plan quantity unless otherwise directed by the
Engineer. Lengths will be computed to the nearestdd®for eachinstallation and the nearest

1-foot for the total length.

In cases where an Ombirectional Breakaway Device is specified to be used with the
assembly, all material and labor costs associated with the device shall be paid for under the
provided OmniDirectional Breakaway Device bid item.

Payment will be maglat the contract unit price per linear foot of support for each size and
shall be full compensation for furnishing and erecting all supports and materials, tools, labor,
and equipment necessary tniplete the work.

657.5.6Pipe Post Supports: Measurenent for payment of "Pipe Post Supports” will be
based on the actual number of pipe posts necessary to complete the work. This quantity shall
be the Plan quantity unless otherwise directed by tlggnEar. The quantity to be paid for
shall include the quaports, arm connections including hardware, and the base plate connection
including hardware.

In cases where a pipe post support is to be installed using a Type L Bridge or Retaining
Wall Sign Mourting Bracket, all material and labor costs associateld thi# bracket shall be
paid for under the provided Bridge or Retaining Wall Bracket bid item.

Payment will be made at the contract unit price per support and shall be full compensation
for furnishing and erecting all supports and materials, tools, |lamorequipment necessary to
complete the work.
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657.5.70mni-Directional Breakaway Devices: Measurement for payment of "Omni
Directional Breakaway Devices" will be based on the actual numbdgwites necessary to
complete the work. This shall equatethe total number of individual supports requiring the
installation of an OmnDirectional Breakaway Device. The total cost of each device shall
include all components of the device includingdweare. The number of units paid for shall
be the Plan qudity unless otherwise directed by the Engineer.

Payment will be made at the Contract unit price per unit, and shall be full compensation
for materials, tools, labor, and equipment necessamgrplete the work.

657.5.8Back to Back U-Channel Breakaway Devices: Measurement for payment of
"Back to Back UChannel Breakaway Devices" will be based on the actual number of devices
necessary to complete the work. This shall equate to the totakenwhimdividual supports
requiring the installation of adk to Back UChannel Breakaway Device. The total cost of
each device shall include all components of the device including hardware. The number of
units paid for shall be the Plan quantity unlegerwise directed by the Engineer.

Payment will be madat the Contract unit price per unit, and shall be full compensation
for materials, tools, labor, and equipment necessary to complete the work.

657.5.9Surface Mount Breakaway Devices: Measurement for payment of "Surface
Mount Br e akawa ye bésedvon the actual mumlbef of devices necessary to
complete the work. This shall equate to the total number of individual supports requiring the
installation of a Surface Mount BreakawBgvice. No differentiation in payment shall be
made based on défentiation in cost of the device for each different size support. The total
cost of each device shall include all components of the device including hardware. The number
of units paid fo shall be the Plan quantity unless otherwise directed by the éargin

Payment will be made at the Contract unit price per unit, and shall be full compensation
for materials, tools, labor, and equipment necessary to complete the work.

657.5.16Bridge, Retaining Wall, and Barrier Wall Brackets: Measurement for
paymeat of ABridge or Retaining Wal.|l Bracket so
the actual number of brackets necessary to complete the work. The total cost of each bracket
shall irclude all components of the bracket including parapet, wall, aotebaronnection
hardware. With the exception of the Type D Barrier Wall Bracket, the vertical support(s) of
each bracket shall be paid for separately under the applicable bid item. niberraf units
paid for shall be the Plan quantity unless otherdisected by the Engineer.

Payment will be made at the Contract unit price per unit, and shall be full compensation
for materials, tools, labor, and equipment necessary to complete the wor

657.5.11Support or Bracket Removal: Measurement for paymermdf "Support or
Bracket Removal" will be based on the actual number of supports and/or brackets that are
required to be removed. This quantity shall be the Plan quantity unless otheregdseddoy
the Engineer. In cases where a bracket is designateehfioval, any supports attached to the
bracket shall not be counted as additional quantities.

Payment will be made at the contract unit price per support or bracket. This price shall
also be full compensation for the removal and disposal of the sighsign assemblies,
including hardware and bracing, the removal and disposal of the supports and the restoration
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